Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



Ch^yyi7(^Od-.^Y 




HARVARD 
COLLEGE 
LIBRARY 



r 



V's'- '- 



I 



ELEMENTS 



OF 



THE ART OF DYEING. 



« i 



I 



Printed by Vfalker & Greig, 
Edinburgh. 



ELEMENTS 



I 



OF THE 



^ART OF DYEIN^; 



WITH A DESCRIPTION 



OF THX 



ART OF BLEACHING BY OXYMURIATIC ACID. 



Second iStiitum. 



By C. L. and A. B. BERTHOLLET. 



TRANSLATED FROM THE FRENCH, 

WITH NOTES AND ENGRAVINGS, ILLUSTRATIVE AND 

SUPPLEMENTARY, 

By ANDREW URE, M.D. F.R.S. 



• 



PROFE«IO& OF THK ANDKESONIAK INSTITDTIOM, 

GLASGOW. 



IN TWO VOLUMES. 
VOL. 11. 



x^ 



/J 



LONDON : 



FRINTBD FOR THOMAS TEGG, 73. CHEAFSIDE ; AND 8IMFKIN & MARSHALL, 

8TATIONERS*-COURT : ALSO R. GRIFFIN & CO. GLASGOW ; 

AND J. CUMMING, DUBLIN. 



.1824./ 



Cht^^1^02.^l^ a) 



\" ^ s: %- s 



Cu4-<t- 2^L-. 



1 



'i 



^ 



TABLE 



OF 



CHAPTERS CONTAINED IN THE SECOND VOLUME. 



SECOND PART. 

OF THE PROCESSES OF ART. 

SECTION I. 

OF BLACK. 

Chap. I. Of the Processes for Dyeing Blacky Page 1 
II. Observations on the Processes for Dyeing 

Blacky . . . ^ . 21 
III. O/Greyy 27 



SECTION II. 



OF BLUE. 



Chap. I. OJIndigOy 33 

n. Of Pastel and Woad, ... 5* 

III. Of Dyeing Blue loith the Indigo and Pastel 

Vat, 61 

IV. Of Saxon Blue, . . . 82 

V. Cff Dyeing Blue by means of the Prus- 

state of Iron, . * . . . . 87 



VI CONTENTS, 



SECTION III. 



OF RED. 



Cha^ A. Of Madder, Page 98 

II. Of the Processes used in Dyeing voith Mad- 
der, 109 

Process of the Adrianople, or Turkey Red, 122 

III. Of Cochineal, .... 145 

IV. Of Dyeing Scarlet, ... 155 
V. Of the Crimson Dye, . . • 164? 

VI. OfKermes, .... 173 

VII. Of Lac, or Gum Lac, ... 179 

VIII. Of Archil, 18S 

IX. Of CaHhamus, .... 189 

X. Of Brazil Wood, ... 201 

XI. Of LogXDOod, 21S 



SECTION IV. 



OF YELLOW. 



Chap. I. Of Weld, . . . . . 219 

II. Of Fustic (Bois JauneJ, . . 227 

III. Of Qjnercitron, .... 230 

\V. Of Annotto (Rocou), ... 234 

V. Of Saw-wort (Sarrette), Setratula Tine- 
toria, and several other Articles capa- 
ble ofDyeitig Yellow, . . . 24? 1 



CONTENTS. VU 



SECTION V. 

OF DUN, ROOT, OR FAWN COLOUR, (fAUVE). 

Chap. L Of Walnut Peek, . ... Page '252 
II. Of Sumach, and some other Substances 

capable of affording a Dun Colour, 256 



SECTION VI. 

of COMPOUND COLOURS. 

Chap. I. Of the Mixture of Blue and YelUm, or 

Green, 267 

II. Q^ the Mixture of Red and Blue, 283 

III. Of the Mixture of Red and Yellow, . 298 

IV. Of the Colours resulting from the Mixture 

of Black with other Colours, and of 
Brownings, . . . . 302 



NOTES. 

Notes to the First Fobime, .... 315 
Notes to the Second Volume, . . • • . 354? 



I 

I 



ELEMENTS 



OF 



THE ART OF DYEING, 



PART II. 



OF THE PROCESSBS OF ART. 



SECTION I. 

OF BLACK. 

CHAPTER I. 

Of the Processes foi' Dyeing Black. 

V£RY few substances are known which can 
afford of themselves a solid black ; and they have 
been tried only on linen and cotton. The juice 
of the cashew nut, or anacardium of India, com- 
municates a black colour, which resists, not only 
washing, but even boiling with soap and alkaline 
leys. It is used for marking linen. The anacar- 
dium occidentale affords also a durable dye, but it 
is merely brownish. 
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2 OF BLACK. 

The toa^icodendron yields a juice which pro- 
duces nearly the same effect The juice of the 
stems of hop affords a very durable brownish-red 
colour. ,Sloe juice gives a pale tint bordering on 
brown, which, washed several times with soap, 
and then moistened with solution of alkali, be- 
comes of a deeper brown. On boiling sloes, their 
juice becomes red ; and the red dye which it im- 
parts to linen, changes, when washed with soap, 
into a bluish colour, which is permanent.* 

According to LinnsBus, t the juice of the berries 
of the CBctea spicata, or cristophoriana^ makes a 
black ink with alum ; and the berries of the im- 
petrwn procumbenSf or erica baccifera mgra^ pro- 
duce with alum a black colour bordering on 
purple. 

A tree grows in the Brazils, which the botanists 
call pomifera indica tinctorial or genipa Americana^ 
whose berries and leaves dye a black-blue, which 
resists the action of soap. 

The methods just mentioned of obtaining a 
black colour cannot be employed in dyeing, be- 
cause the substances from which it is derived can- 
not be collected in sufficient quantities for the 
necessities of the art, and because the black which 
they afford is not comparable to that formed in 
the dyehouse. All black dyes are the result;^ 
therefore, of an artificial combination. The black 
molecules which are produced by the union of 
the astringent principle, or of another colouring 

* Lewis' Exper. f Amoenit. Academ. 
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substance, and the oxide of iron, combine with 
ihe stuffi. We shall proceed to detail the prin- 
cipal processes by which this operation is per- 
formed on different kinds of goods. 

According to the process which Hellot de- 
^^ibes,* for dyeing woollen cloth black, it must 
receive the deepest blue or mazarine blue, be 
washed in the river on coming out of the vat, and 
then cleansed at the fulling-mill. 

For 50 kilogrammes of cloth there are put into 
a boiler, of middle size, 8 kilogrammes of logwood, 
with as much Aleppo galls in powder, and the 
whole being enclosed in a bag, is boiled in a suf- 
ficient quantity of water for 12 hours. One-third 
of this bath is transferred into another boiler with 
one kilogramme of verdigris; and the stuff is 
passed through this solution, stirring it continu- 
ally during two hours, taking care to keep the 
bath very hot without boiling. The stuff is then 
lifted out, another third of the bath is added to 
the boiler, along with four kilogrammes of sul- 
phate of iron or green vitriol. The fire is to be 
lowered while the sulphate dissolves, and the bath 
is allowed to cool for half an hour, after which 
the stuff is introduced, and well moved about for 
an hour, after which it is taken out to air. Lastly, 
the remaining third of the bath is added to the 
other two,- taking care to squeeze the bag well : 
8 or 10 kilogrammes of sumach are thrown in ; 
the whole is just brought to a boil, and then re- 

* L'Art de ia Teinture en Laine, &c. 
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freshed with a little cold water; one kiiogramme 
more of sulphate of iron is added» after which the 
stuff is tamed through for aa hour. It is there- 
after washed, aired, and put again into the bath, 
stirring it continually for an hour. After this; it 
is carried to the river, washed well, and then full* 
ed. Whenever the water runs off clear, a bath jr 
prepared with weld, which is made to boil for an 
instant; and after refreshing the bath, the stuff is 
turned in to soften it, and to render the black 
more fast. In this manner, a very beautiful 
black is obtained, without rendering the cloth too 
harsh. 

Commonly more simple processes are employed* 
Thus the blue cloth is simply turned through a 
batii of gall-nuts, where it is boiled for two hours. 
It is next passed through a bath of logp^rood and 
sulphate of iron for two hours, without boiling, 
after which it is washed and fulled. 

Hellot has found that the dyeing might be per- 
formed in the following manner :-^For 18 metres 
(yards nearly) of datk blue clothe a bath is made 
of 0.75 kilogrammes of fustic (morus tinctoriaj^ 
two kilogrammes of logwood, and five kilogrammes 
of sumach. Afl^r boiling the cloth in it for three 
hours, it is lifted out, five kilogrammes of sulphate 
of iron are thrown into the boiler, and the cloth 
is then passed through it during two hours. It 
is now aired, and put again in the bath for an 
hour. It is lastly washed and scoured. The 
black is less velvety than that of the preceding 
process. Experience convinced him, that the 
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fnaddering prescribed la the aacieQl regulations 
only gives a. reddish cast to the blacky which is 
obtained finer and more velvety without madder. 
• A black may be dyed likewise without having 
given abiue ground. This method is employed 
for cloths of Kttle vahie. In this case they are 
rootedj that is to say, they receive a dun ground 
with walnut luisks^i or the root of the walnut tree, 
aad are afterwards siade black in the manner 
above described, or in some othcH* way ; for it is 
obvious, that a black may be obtained by several 
processes. (Notb CC.) 

According to Lewis, the proportions which the 
English dyers most generally adopt are, for 50 
kilogrammes (about one cwt.) of wooUem cloth 
previoasly dyed of a dark blue, about two and 
a half kilogrammes of sulphate of iron» as much 
gail-nuts, and 15 kilogrammes of'logwoodL They 
begin by galling the doth, they then pass it 
through the decoction of logwood, to which the 
sulphate of iron has been added. 

When the cloth is completely dyed« it is washed 
in the river, and passed through the fulling-mill 
till the water runs off clear and colourless. Some 
persons recommend, for fine doths, to full them 
with soap water. This operation requires an ex- 
pert workman, who can free the cloth thoroughly 
^m the soap. Several recommend at its coming 
from the fulling to pass the cloth through a bath 
of weld, with the view of giving softness aiid so- 
lidity to the black. Lewis says, that passing the 
doth through wdd, after it has been treated with 
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soap, IS absolutely useless, although it may be be^ 
neficial when this operation has been neglected. 

We read in the Memoirs of Stockholm for the 
year 17^3, that for nut-galls may be substituted 
the tvoa ursi, gathered in autumn, and dried with 
care so as to keep its leaves green. 50 kilo* 
grammes of wool are to be boiled for two hours 
with eight kilogrammes of sulphate of iron, and 
as much tartar ; the cloth is rinsed on the follow-* 
ing day, as after aluming. 75 kilogrammes of 
ttva ursi are then boiled in water for two hours. 
After removing it, a little madder is introduced^ 
and the cloth is at the same time immersed in the 
decoction, in which it is left for an hour and a 
half, or an hour and three quarters, and there- 
after rinsed in water. Lewis remarks, that this 
manner of dyeing gives a good enough black on 
blue cloth, but merely a dark brown on white 
cloth ; and that the madder and tartar are of no 
use. The uva ursi throws down the iron in coarse 
black particles, which float through the water. 

Different operations may be distinguished in 
dyeing silk black ; the boiling of the silk, its 
galling, the preparation of the bath, the operation 
of dyeing, the softening of the biack. 

Silk, as we have seen. Part First, naturally 
contains a substance called guWi which gives it 
the stiffness and elasticity peculiar to it in its na- 
tive state ; but this adds nothing to the strength 
of the silk, which is then styled raw ; it rather 
renders it, indeed, more apt to wear out by the 
stifihess which it communicates; and although 
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raw silk mote readily takes a black colour^ yet 
the black is not so perfect in intensity, nor does 
it 80 well resist the reagents capable of dissolv- 
ing the colouring particles, as silk which has been 
(decreusee) scoured or deprived of its gum. 

To cleanse silk intended for black, it is usually 
boiled four or five hours with one-fifth of its 
weight of white soap, after which it is carefully 
beetled and washed. 

For the galling, nut-galls equal to nearly three- 
fourths of the weight of the silk are boiled dur- 
ing three or four hours ; but on account of the 
price of Aleppo galls, more or less of the white 
gall-nuts, or of even an inferior kind called galon, 
berry or apple galls, are used. The proportion 
cominohly employed at Paris is, two parts of 
Aleppo galls to from eight to ten parts of galon. 
Aftei' the boiling, the galls are allowed to settle 
for about two hours. The silk is then plunged 
into the bath, and left in it from twelve to thirty, 
six hours, after which it is taken out and washed 
in, the river. 

Silk is capable of combining with quantities, 
more or less considerable, of the astringent prin- 
ciple ; whence results a considerable increase of 
weight, not only from the weight of the astrin- 
gent principle, but also from that of the colour- 
ing particles, which subsequently fix themselves 
in proportion to the quantity of the astringent 
principle which had entered into combination. 
Consequently, the processes are varied according 
to the degree of weight which it is wished to 
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comiuunicate to the silk ; a circumstance reqitir- 
ing some illustration. 

The commerce of silk goods is carried on in 
two ways ; they are sold either by the weight, or 
by the surface, that is, by measure. Thus, the 
trade of Tours was formerly distinguished from 
that of Lyons ; the silks of the former being uAd 
by weight, of the latter by measure. It was 
therefore their interest to surcharge the weight 
at Tours, and, on the contrary, to be sparing of 
the dyeing ingredients at Lyons ; whence came 
the distinction of light-blade and heavy^black. 
At present, both methods of dyeing are practised 
at Lyons, the two modes of sale having been 
adopted there. 

Silk loses nearly a fourth of its weight by a 
thorough boiling, and it resumes, in the light 
black dye, one-half of this loss ; but in the heavy 
black dye, it takes sometimes upwards of a fifth 
more than its primitive weight ; a surcharge in* 
jurious to the beauty of the black, and the dura* 
bility of the stuff. The surcharged kind is deno^- 
minated English black, because it is pretended 
that it came to us from England. Since silk 
dyed with a great surcharge has not a beauti- 
ful black, it is usually destined for weft, and is 
covered (blended) with a warp dyed of a fine 
black. 

The peculiarity of the process for obtaining the 
heavy black, consists in leaving the silk longer in 
the gall liquor, in repeating the galling, in pass- 
ing the silk a greater number of times through 
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the dye, aajd even letting it lie in it for some 
time. The first galling is usually made with 
galls which have served for a preceding opera- 
tion, and fresh gall-nuts are employed for the 
second. But these methods would not be suffi- 
cient for giving a great surcharge, such as is 
found in what is called the EngUsh black. To 
give it this weight, the silk is galled without be- 
ing ungummed ; and on coming out of the galls, 
it is rendered supple by being worked on the 
jiuJc and pin (cheviUagesJ. 

The silk-dyers keep a black vat, and its very 
complex composition varies in different dye- 
houses. These vats are commonly established 
fiK* many years ; and when their black dye is 
exhausted, it is renovated by what is called a 
IreoeL When the deposite which has accumu- 
lated in it is too great, it is taken out, so that 
at the end of a certain time nothing remains of 
the several ingredients which composed the pri- 
mitive badi, but which are not employed in the 
brevet. The description of a bath and breoet 
of tiiis description may be seen in the work of 
Macquer.* Th^re entered into it seeds of forau- 
gredk, of psyllium (fleawort), cummin, colocynth, 
the berries of buckthorn, agaric, nitre, muriate 
of ammonia, sal gem, Utharge, lead ore, orpiment, 
corrosive muriate of mercury, &c. Macquer 
acknowledges that there are many useless ingre- 
dients in this process; and in fact several of 

* Art ie la Teinture en Sole. 
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them are no longer admitted. But the composi* 
tions not only of every country, but of every 
dyehouse, differ. 

' Iron filings are usually added to the dyeing 
bath ; but some dyers, particularly at Tours, sub- 
stitute for them the moulee, or the abraded dust 
of grindstones ; this tnoulee probably acts merely 
by the particles of iron, which it contains in a 
very comminuted state. 

While the silks are getting the preparatory 
treatment for dyeing, the bath is heated, taking 
care to stir it from time to time, in order that the 
marc (sludge or sediment) at the bottom may 
not become too hot. This bath should never be 
raised to ebullition. More or less gum and solu- 
tion of iron are added, according to the different 
processes ; and when it is judged that the gum 
is dissolved, and that the bath has arrived at a 
degree approaching to ebullition, it is allowed 
to settle for about an hour; the silks are then 
plunged into it, usually divided into three por- 
tions, that they may be immersed successively in 
the bath. Each portion is slightly wrung three 
times, and each time hung up to air. The object 
of this operation is to squeeze out the liquor with 
which the silk is impregnated, and which is ex-* 
hausted, and to make fresh liquor penetrate it; 
but above all to expose the silk to the atmos- 
phere, which deepens the black. 

After each portion of the silk has experienced 
three wringings, the bath must be heated anew, 
putting into it again gum and sulphate of iron, 
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as at first. The operation performed in the in- 
terval from one heating to another, ia called a 
Jire (imfeuj.^ Only two fires are given for a 
light black, but three for a heavy black ; and the 
dyers let the silk remain in the bath, even after 
the last fire, for about twelve hours. 30 kilo- 
grammes of silk are usually dyed in one opera* 
tion, which is called a heat (chattdiej. If only 
the half of this quantity be dyed, there is oc- 
casion for no more than one fire for the light 
black. 

The dyeing operation being finished, a little 
cold water is put into a tub, in which the silk is 
washed by turning or shaking it over the rods, 
(on disbrode la soie en la lisani). 

The silk,, on coming out of the bath» has a 
great deal of harshness. The operation by which 
it is freed from this, is termed the softening. Into 
a large vessel, nearly full of water, a solution of 
soAp is poured, in the proportion of from two to 
two and a^ half kilogrammes of soap for every 50 
of silk. The solution of soap is strained through 
a cloth into the water, and is well mixed with it. 
The silk is then introduced, and left for about a 
quarter of an hour, afler which it is wrung out 
and dried. 

For the dyeing of raw silk black, it is galled in 
the cold, with the bath of galls which have already 
served for the black of boiled silk. For this pur- 
pose, silk in its native yellow colour is made 
choice of. It should be remarked, that when it 
is desired to preserve a portion of the gum of the 



IS OF BLACK. 

silky which iift afterwards made flexible, the galling 
is given with the hot bath of gall-nut§ in the ordi- 
nary manner. But here, where the whole gum 
of the silk, and its concomitant elasticity are to be 
preserved, the galling is made in the cold. If 
the infusion of galls be weak, the silk is left in it 
for several days. 

Silk thus prepared and washed takes very 
easily the black dye, and the disbrodure (rinsing 
in a little water), to which sulphate of iron may 
be added, is sufficient to give it. This Aye is^ ' 
made in the cold ; but according to the greater 
or less strength of the rinsings fdisbrodurej^ it 
requires more or less time. Occasionally three 
or four days are necessary ; after which it is 
washed, beetling it once or twice, and .it is then 
dried without wringing, to avoid softening it. 

Raw silk may be more quickly dyed, by abak«* 
ing it round the rods in the cold bath after the 
galling, airing it, and repeating these manipula* 
tions several times ; after which it is washed and 
dried, as above. 

- Macquer describes a more simple process for 
the black, with which velvet is dyed at Oenoa, 
and he says that this process, rendered still sim- 
pler, has had complete success at Tours. The fol- 
lowing is his description. 

For ^0 kilogrammes of silk, 10 kilogrammes 
of Aleppo galls, in powder, are boiled for an hour 
in a sufficient quantity of water. The bath is 
allowed to settle till the galls have fallen to the 
bottom of the boiler, from which they are with- 
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drawn ; after which 15 kilogrammes of English 
vitriol (copperas) are introduced, with 6 kilo- 
grammes of iron filings, and 10 kilogrammes of 
country gum, put into a kind of two-handled cul- 
lender, pierced every-where with holes. This 
kettle is suspended by two rods in the boiler, so 
as not to reach the bottom. The gum is left to 
dissolve for about an hour, stirring it from time to 
time. If after this time some gum remains in the 
kettle, it is a proof that the bath, which contains 
two hogsheads^ has taken as much of it as is ne- 
cessary. If, OB the contrary, the whole gum is 
dissolved, from one to two kilogrammes more may 
be added. This cullender is left constantly sus^ 
pended in the boiler, from which it is removed 
only when the dyeing is going on; and. thereafter 
it is replaced. During all these operations the 
boiler must be kept hot, but without boiling. The 
galling of the silk is performed with one*third of 
Aleppo galls. The silk is left in it for six hours 
the first time ; then for twelve hours. The rest, 
secundum artem. 

Lewis states, that he has repeated this process 
in the small way ; and that by adding sulphate of 
iron progressively, and repeating the immersions 
of the silk a great number of times, he eventually 
obtained a fine black. 

Tbe sulphate of iron, indeed, seems to be in 
too small proportion, in the process described by 
Itbicquer; and some tnconveniencies must un- 
doubtedly have been found in it, since its practice 
has not been retained at Tours. Lewis thinks 
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that the gum is of no use, and that it is all car- 
ried away in the washing of the silk ; but if he 
had continued to dye in the same bath» he would 
probably have perceived that it served to main- 
tain it It appears, however, that an excess of it 
had been used in that process. It must assuredly 
be advantageous, when the quantity of gum is di- 
minished, to add the sulphate of iron in portions, 
after each jire^ {chaque feu). Lewis remarks, 
moreover, that although a good black may be 
dyed on white silk, without making use of logwood 
or verdigris, the addition of these two ingredients 
contributes greatly to improve the colour on silk 
as well as on wool. 

The process of dyeing black on silk is very ex- 
pensive, from the quantity of galls, as their price 
is much raised. It is of consequence, therefore, 
to try to lessen its quantity* We shall advert to 
a process extracted from the memoir of Angl^, 
which competed for a prize proposed by the aca- 
demy of Lyons in 1776> in which this object was 
attempted. 

The silk, boiled with care and washed in the 
river, is plunged into a strong decoction of green 
walnut peels, in which it is left till the colour of 
the bath be exhausted. It is then withdrawn to 
be slightly wrung on the pins, dried, and washed 
in the river. The decoction of the walnut husks 
is made by boiling for a ftiU quarter of an hour ; 
after which it is taken from the fire, and the froth 
is allowed to fall before, plunging in the silk, 
which should have been previously soaked in 
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tepid ivater. The blue ground is given by means 
of logwood and verdigris^ dissolving in cold water 
one part of verdigris for sixteen of silk. This is 
allowed to steep in it for two hours, and it is then 
passed into a strong decoction of logwood. It is 
gently wrung out and dried, previous to its being 
washed in the river. For a light black, the gall- 
ing may be dispensed with ; but for obtaining a 
heavy black, the silk must be galled with half its 
weight of gall-nuts. 

To prepare the bath, one kilogramme of nut- 
galls, and one and a half kilogrammes of sumach, 
are macerated in 100 litres of water, over a slow 
fire, for twelve hours. Whenever the bath has 
become clear, one and a half kilogrammes of sul- 
phate of iron, and as much gum arable, are dis- 
solved in it The solution being made, the silk 
is plunged in at two successive times, and is al- 
lowed to remain each time for two hours, taking 
care after the first immersion to air and dry it 
before giving it the second fire ; after which it is 
aired and dried equably. Two beetlings in the river 
are now given ; afler this it receives the third fire 
in the same manner as the two preceding, except 
that it is left four or even five hours in the bath. 
When it is drained and dried, two other beetlings 
are given in the river. Care must be had that 
during the operation the degree of heat do not 
exceed the middle term between freezing and boil- 
ing water, which corresponds to 40^ R. (122** F.) j 
and before giving the last two fires, one quarter 
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of a kilogramme of sulphate of iron» and as much 
gum arabic, must be added. 

To remove the harshness that the black dye 
imparts to silk, Angles prefers the decoction of 
weld to the solution of soap. 

He says, that the blue of indigo given to silk 
before the black dye, allows it to take only a 
mealy black, but that with logwood and verdi- 
gris a velvety black is obtained. He also says, 
that green walnut peels soften silk. Although a 
fine black may be formed with walnut peels, and 
the bath which has been described^ he adds to it, 
however, the logwood and verdigris, in order to 
save the necessity of employing much sulphate 
of iron, which attenuates (thins) the silk too 
much. Lastly, he thinks that nut-galls serve 
merely to give weight to the silk, and that sumach 
is sufficient for this dye. 

Linen and cotton take with difficulty a sufficient- 
ly deep black, that will resist soap. Hence we 
are obliged to employ peculiar processes for dye- 
ing them black; and hitherto few such dyes have 
been found to give satisfaction. 

For dyeing cotton and linen black, a solution 
of iron is made use o^ which is kept in a cask 
called the black cask, (la tonne au noir.) This 
solution is prepared either with vinegar or small 
beer, or with the washings of pressed grapes, 
which is soured with rye-meal or other ingre- 
dients, with the view of getting an acid liquor at 
the lowest price. Old iron is thrown into this 
liquor, and the solution is set aside to be used on 
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occasion, taking care not to employ it till six 
weeks or two months from its preparation. As- 
tringents are often added to this bath, and parti* 
cularly the decoction of alder bark, which, even 
alone, has the property of dissolving a consider- 
able quantity of oxide of iron. 

We remarked, in speaking of the acetate of 
iron, that this metal should be highly oxidized. 
It is consequently proper to separate the solution 
after it is made, from the metal below, which op- 
poses its oxygenation. 

Le Pileur rf'Apligny describes the process* 
followed at Rouen, for linen and cotton yarns* 
They are first dyed sky-blue in the vat, then 
wrung out, and set to dry. They are galled in 
the proportion of one part of gall-nuts for four 
of yarn. They are left twenty-four hours in 
the gall liquor, then wrung out anew, and set 
to dry. 

About ten litres of the black cask (tonne au noir), 
for every kilogramme of yarn, are then poured 
into a tub. In this, the yarn is turned on the 
sticks, and worked with the hand, in portions, 
for about a quarter of an hour ; it is then wrung 
out and aired. This operation is twice repeated, 
adding each time a new dose of the black cask, 
which should be skimmed with care. The yam 
is aired once more ; it is then wrung out, and 
washed in the river to cleanse it well, and dried. 

* L'Art de la Teinture des Fils ct EtofFes de Coton. 
VOL. II. B 
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To complete the dyeing of the jam, a weight 
of alder bark, equal to diat of the yarn, is boil- 
ed for an hour in a copper, along with a sufficient 
quantity of water. To this are added about one- 
half of the bath which has served for the galling, 
and sumach, equal to one-half the weight of 
the alder bark» The whole is made to boil anew 
for the space of two hours, after which this bath 
is passed through a scarce. When it is cold, the 
yam is turned through it on the sticks, and it is 
worked in it by portions at a time. It is aired 
occasionally, then it is let down into the bath, 
where it is left for twenty*four hours. It is now 
wrung out and dried. 

In order to soflen this yam after it is dry, it is 
the practice to steep it, and work it in the re- 
siduum of a bath of weld, which has served for 
other colours, to which a little logwood is added. 
It is taken out and wrung, and immediately turn- 
ed through a tub of warm water, into which one 
part of olive oil for sixteen of yam has been 
ponred. It is finally wrung out and dried. 

Le Fileur d'Apligny describes a process in 
which he makes use also of madder, to give 
linen and cotton yarn a black colour, which he 
speaks of as very beautiful, and very durable. 

The yarn is first of all scoured in the ordinary 
v&y» galled, alumed, then turned through a bath 
of weld. On coming out of this bath, it is dyed 
in a decoction of logwood, to which one-fourth 
part of sulphate of copper must be added for one 
part of yarn. On quitting this bath, it is washed 
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in &e river, and wrung re|>eatedly, without twist- 
ing it too stroi^y. Lajstty, it is dyed in a bath 
Hiade with one part of madder for two of yam. 
To render the black not liable to change, the 
yam most be turned through a bath of boiling 
soap water. 

Wilson describes the manner pursued at Man* 
Chester, as foUows:^ A galling is given with 
nut-galls or sumach, after wbidi the dyeing is 
performed with the liquor of a bath composed of 
a sdation of iron in a vegetable acid, formed not 
unusually with alder bark and iron j and then the 
goods are turned through the decoction of log- 
wood with a little verdigris. The process is re- 
peated till a deep black be obtained. It is ne« 
cessary to wash and dry between each opera- 
tion. 

Mr Bancfx>ft had aonounoed, that the acid of 
tar was employed at Manchester for black dyes 
on cotton. Chaptal, in his dyes, used pyrdig- 
nous acid ; but to Bosc we owe the details of the 
operation by which he himself obtained a fine 
black by means of that acid.t 

** fill a cast iron boiler with pyrolignous acid i 
add to it old iron, well oxidieed, and boil. The 
solution of the oxide will take place rapidly. 
When the iron grows clean, and the solution 
black as ink, throw the whole into a cask to be 



^ An Essay on Light and Colours, and on what the colour- 
ing matters are that dye cotton and linen, 
t Annalcs des Arts et Manufactures, torn. v. 
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employed at need. Prepare your cotton as usual, 
by giving it a blue ground. Gall, turn the hanks 
of cotton through a bath of solution of pyrolig-^ 
nite of iron, diluted with tepid water. Renew 
the gallings, and the turnings through the bath 
of pyrolignite of iron, till you have obtained a 
deep and brilliant black. Finish by passing your 
cotton through olive oil. This operation is sim- 
ple. Throw on some tepid water a little olive oil ; 
pass the cotton through this bath ; it absorbs the 
oil ; but it must be worked for a long time in 
the bath to diffuse the oil equally. This process 
softens, and gives suppleness to the cotton, as 
well as a great deal of brilliancy. Dry in the 
shade. The cottons are now of a perfect and 
very durable black. Every time that the bath of 
pyrolignite of iron has been employed, it must 
be thrown away as useless, and the old baths are 
never to be added tothe cask.** 

Bosc intimates, that the stufis dyed by means 
of pyrolignous acid, retain, with much tenacity, 
the odour of this acid, and that they must be 
exposed for some time to the air to rid them of 
it, before folding them up for packing. 

The application of oil, which heightens the 
black, and imparts softness to the stufis, is given 
to those which are woven, for example, to cot- 
ton velvet, by means of brushes, which are slight- 
ly imbued with it at their surface. 

Hermstadt* recommends a process of Vogler, 
which consists in making use for a mordant of a 

* Grundriss der Farbekunst. 
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solution of nitrate of lead, in turning the stuff 
through a solution of glue, and in dyeing it in a 
bath composed of gall-nuts, logwood, and siiL 
phate of iron, for which last the acetate may be 
substituted. 

CHAPTER 11. , 

Observations on the Processes for Dyeing Black. 

We have dwelt at sufficient length on the reci- 
procal action of astringents and the oxide of iron, 
and on the production of the molecules, which, 
attaching to stuffs, dye them black. But though 
the theory can lead to satisfactory explanations 
on this subject in general, it should advance with 
diffidence when it is to be applied to the processes 
of art. Circumstances unperceived, properties 
apparently slight, may influence the results suf- 
ficiently to cause in them some variations, for 
which no reason can be assigned, and to lead to 
the preference of practices which are empirical 
in so far as the ^trials in the small way differ 
enough by the rapidity of evaporation, the de- 
gree of heat, and the action of the air, to make 
us cautious of sfHvising changes, whose success 
has not been verified by operations on the great 
scale. 

We shall select, therefore, in the description of 
processes, those to which experience, or the name 
of their authors, appears to give authority ; and 
we shall draw from theory, or even from our own 
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trials, such counsek as may guide weU-iufonned 
artisans in the study and successive improvement 
of the processes which they employ. 

Astringents differ from one another as to the 
quantity of the principle which enters into com- 
bination with the oxide of iron. Hence the pro- 
portion of the sulphate, or of any other salt of 
iron, and that of the astringents, should vary ac- 
cording to the astringents made use of, and ac- 
cording to their respective quantities. Gall-nut 
is the substance which contains most astringent ; 
sumach, which seems second to it in this respect, 
throws down (decomposes), however, only half 
as much sulphate of iron. 

The most suitable proportion of sulphate of 
iron, appears to be that which corresponds to the 
quantity of the astringent matter, so that the 
whole iron precipitable by the astringent may be 
thrown down, and the whole astringent may be 
taken up in combination with the iron. As it ia 
not possible, however, to arrive at such precision, 
it is better that the sulphate of iron should pre- 
dominate, because the astringent, when in excess, 
counteracts the precipitation of the black colour- 
ing particles, and has the property of even dis- 
solving them. ^• 

This action of the astringent is such, that if a 
pattern of black cloth be boiled with gall-nuts, it 
is reducible to grey. An observation of Lewis 
may thence be explained. If cloth be turned 
several times through the colouring bath, after it 
has taken a good black colour, instead of ac- 
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qaiiing more body, it is weakened and becomes 
farownidi. Too condderable a quantity of the 
ingredients produces the same effect ; to which 
the sulphuric add, set at liberty by the precipi- 
tatioD of the oxide of iron, contributes. 

It is merely the highly oxidized sulphate which 
is decomposed by the astringent ; whence it ap- 
pears, that the sulphate will produce a different 
eflfect according to its state of oxidizement, and 
call for other proportions. It is right, therefore, 
to fbHow the advice of Proust, employing it in the 
oxidized state ; but in this case it is only partially 
decomposed, and another part is brought, by the 
action of the astringent, into the slightly oxidized 
sulphate. 

The mdecules precipitated by the mixture of 
an astringent and sulphate of iron, have not at 
first/a deep colour ; but they pass to a black by 
contact of air, while they are moist. 

In these phenomena may be found the reason 
of two methods which are adopted. 1. Black is 
not given by a single operation. The dyeing is 
interrupted and divided into different stages. 
Thus, the iron which has been disoxidized, can 
lesume a sufficient quantity of oxygen for the 
succeeding stage, and the bath which could pro- 
duce no more effect, acquires anew the property 
of afibrding black molecules. 2. The stuffi are 
ured during the repose of the dyeing y whence 
the hoe of the molecules is deepened. 

We stated in the theoretical part, thatihe black 
dye was only a very condensed colour^ and that 
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it assumed more intensity from the mixture oF 
different colours likewise deep. It is, for this^ 
reason, advantageous to unite several astringents, 
each combination of which produces a different 
shade. But blue appears the colour most con- 
ducive to this effect, and it corrects the tendency 
to dun which is remarked in the black produced 
on stufl^ by the other astringents. 

On this property is founded the practice of 
giving a blue ground to black cloths, which ac- 
quire more beauty and solidity the deeper the 
blue. Another advantage of this practice is, to 
diminish the quantity of sulphuric acid which is 
necessarily disengaged by the precipitation of the 
black molecules, and which would not only coun- 
teract their fixation, but would further weaken the 
stuff, and give it harshness. 

For common stufis, a portion of the effect of 
the blue ground is produced by the rooting. 

The mixture of logwood with astringents con- 
tributes to the beauty of the black in a twofold 
way. It produces molecules of a hue different 
from what the astringents do, and particularly 
blue molecules, with the oxide of copper, com- 
monly employed in the black dyes; which ap- 
pears to be more useful, the more acetate the 
verdigris made use of contains. 

The boil of weld, by which the dye of black 
cloth is frequently finished, may also contribute 
to its beauty, by the shade peculiar to its combi- 
nation. It has, moreover, the advantage of giving 
softness to the stuffs. 
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Thie processes that are employed for wool, yield, 
according to the observation of Lewis, only a rusty 
black to silk ; and cotton is hardly dyed by the 
processes proper for wool and silk. Let us en« 
deavour to ascertain the conditions which these 
three varieties of dyeing demand. 

Wool has a great tendency to combine with 
colouring substances ; but its physical nature re- 
quires its combinations to be made in general at a 
high temperature. The combination of the black 
molecules may therefore be directly effected in a 
bath, in proportion a^ they form ; and if the ope- 
ration be prolonged by subdividing it, it is only 
with the view of changing the necessary oxidize- 
ment of the sulphate, and augmenting that of the 
colouring particles themselves. 

Silk has little disposition to unite with the black 
molecules. It seems to be merely by the agency 
of the tannin, with which it is previously impreg- 
nated, that these molecules can fix themselves on 
it, especially after it has keen scoured. For this 
reason, silk baths should be old, and have the 
colouring particles accumulated in them, but so 
feebly suspended as to yield to a weak affinity. 
Their precipitation is counteracted by the addi- 
tion of gum, or other mucilaginous substances. 
The obstacle which might arise from the sul- 
phuric acid set at liberty, is destroyed by iron 
filings, or other bases. Thus, baths of a very 
different composition, but with the essential con- 
dition of age, may be proper for this dye. 
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Cotton and fioen have a great propenaily to 
combine with the oxide of iron» so that thej with* 
draw a portion of it even « from its sdlutiotts ia 
acid8« If 'those processes be considered which 
are employed in calico printing, and which are 
capable of guiding us in dyeing cotton and linen, 
it is apparent that the application of the mordant 
is the firat step, so that the cloth is, first of aU» 
combined with the oxide of iron ; after whidi it 
is turned through the dyeing bath. 

When black, red, and violet are wished for at 
the same time, a bath of madder is employed, 
which affords all these three colours at once, ac« 
cording to the base which fixes the colouring 
molecules on the different portions of the doth. 
The black thereby obtained is,* in reality, merely 
a very deep but durable violet. This is the most 
ordinary process. If yellows or greys be wished 
for along with the black, sumach is made use 
of. 

When cloths are to have only black and white 
colours, a decoction of logwood is employed, 
which affords a finer and less costly black, bat 
one a little less durable. 

We have ascertained, that by imitating these 
processes, adding a little acetate of copper, mak« 
ing a mixture of different astringents, and substi- 
tuting, the pyrolignous for the ordinary ackU 
blacks may readily be produced of a satis&ctory 
beauty, whose vivacity is increased at the same 
time that the harshness derived from the dye is 
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dimiiushed^ by means of the oil with which the 
stuff is impregnated. 



CHAPTER III. 
OfOretf. 

Tke shades of black are grey, from the brown- 
est to the lightest. The greys may be made in 
two modes. 1. A decoction of pounded gall-nuts 
is prepared, and the sulphate of iron is separately 
dissdved. A bath is made corresponding to the 
qoantify of sto£^ which is to be dyed of the 
li^test shade ; and when it is as hot as the hand 
can bear, the decoction of nut-galls, and the solu* 
tion of sulphate, are poured into it. The wool 
OT stuff is then turned through it. When it has 
come to the wished-fbr shade, it is withdrawn ; 
and some decoction and solution are added to 
the same bath. A stuff is turned through this, to 
give it a deeper shade than the preceding. Thus 
the operation is continued to the brownest shades, 
always adding more of the two liquors. But it is 
better for the black-grey CS^^ ^ maure)^ and 
the other deep shades, to give previously to the 
stuff a stronger or weaker blue ground. 

The second mode of making grey, which Hel- 
lot found to be preferable to the one just des- 
cribed, because the decoction of galls takes better 
on stu£^ and because there is more certainty 
of employing only the proportion of sulphate of 
iron required for the shade, consists in boiling 
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for two hours the quantity of nut-galls judged 
proper, having bruised and enclosed them in a 
thin linen bag. The stuff is then boiled in this 
bath for an hour, (en palliantj, ^stirring it up well 
with the rake, after which it is lifted out. There 
must now be added to this same bath a little 
solution of sulphate of iron ; and the stuff being 
turned through it, thus acquires the lightest 
shade. More solution of iron is to be progres- 
sively added, till the deepest hues be produced. 

In both of these methods the brownest shades 
may be begun with, when there is no restraint 
from patterns, of which the precise hue is to be 
liit. In the latter process each piece of stuff is 
left in, for a longer or shorter time, till it take the 
wished-for shade. 

It is not possible to fix beforehand the dose 
of the ingredients, the quantity of water, and the 
time necessary for each of these operations. The 
eye alone must judge of them. If the bath be 
strongly charged with colour, the wool need re- 
main a shorter period ; but if the bath begins to 
get exhausted, it will require more time. When 
the stuff is found to be not dark enough, it is 
returned a second, a third time, &c. ; but if the 
colour be too deep, it becomes necessary to pass 
the stuff through a fresh tepid bath, into which a 
little decoction of galls had been put, or even 
through a bath of soap or alum. If thus, how- 
ever, we go beyond the mark, it is requisite to 
re-brown the stuff. Reiterated operations are 
prejudicial to it } hence it is proper to attempt to 
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catch the desired shade at once, by withdrawing 
the cloth occasionally from the bath. 

Care must be had that the bath do not boil, 
and that it be rather tepid than too hot In 
whatever manner the greys are dyed, they should 
be immediately washed in a great body of wa- 
ter ; and the brown-greys should be even scoui'ed 
with soap. 

It is frequently desired to mingle with grey the 
tint of another colour, as a reddish, agate, or 
hazel cast. In this case, after giving a greater 
or smaller tint of blue, according to the object 
proposed, the stufi& are turned through a spent 
cochineal bath, which has served either for scar- 
let or violet, adding to it gall-nuts, logwood, 
madder, &c. Thereafter a browning of greater 
or less depth is given with solution of iron. For 
hazel, old fustic and logwood are added to the 
galls, and the dyeing is given on a white ground. 
All the greys, except black-grey CS^^ ^^ maureX 
are applicable on silk without aluming. The bath 
is composed with fustet, logwood, archil, and sul- 
phate of iron. These ingredients are varied ac- 
cording to the shade to be given. Thus more 
archil is employed for greys that are to have a 
reddish cast ; more fustet for those which ought 
to incline to a russet or green ; and lastly, more 
logwood for such as are to have a darker grey. 
For the iron-grey, logwood and solution of iron 
are had recourse to; 

The black-grey requires aluming, after which 
the silks are taken to the river, and then receive 
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a bath of weld. A portion of this bath is thrown 
away to substitute for it the extract of logwood, 
(jus de bois delude). When the silk has been 
impregnated with this, solution of iron is added 
in sufficient quantity; and when the desired 
shade is hit, the silk is washed and wrung. 

If the grey come out deeper than is desired, the 
silk is turned through a solution of tartar, and 
thai through hot water ; and if the colour be 
too much weakened, a fresh dye-bath is given it. 

For linen and cotton, a blue ground is given 
to black'grey, iron-grey, and slate-grey, but not 
to the other greys. All the shades require a gall- 
ing proportioned to the grey which is wished to 
be procured. Baths of nut-galls that had been 
previously used are often employed. 

When the 3rarn has been galled, wrung, and 
dried, it is turned over the sticks in a bucket full 
of cold water, to which a suitable quantity of the 
black cask (tonne an noirj, and of decoction of 
logwood, is added* The yams are worked in it 
in separate portions, then wrung out, washed, and 
dried. 

Le Pileur d' Apligny gives two othw processes 
for making grey, of which he pretends the dye to 
be more fixed. 

1. The yarn is galled, turned through a very 
weak black bath^ and afterwards maddered. 

2. The yam is turned through a very hot solu- 
tion of tartar, slightly wrung, and dried. This 
yarn is then dyed in a decoction of logwood. 
The dye appears black ; but on turning through 
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and wirarking the yam with attention in a hot so- 
lution of soap, the surplus of the dye is discharg- 
ed,* and there remains an agreeable and solid ^te- 
grey. 

A process, the success of which is known to 
us, consists in taking a very dilute solution of 
acetate of iron, (it is sufficient to add a little of 
this acetate to a quantity of water), and a decoc- 
tion of sumach, also very dilute. The cotton is 
passed in succession from one liquor to the other, 
till the wished-for shade be attained. The finish 
is given by passing through a water slightly aci- 
dulated by sulphuric acid, otherwise the sumach 
gives a russet hue. By the same process may 
be obtained with nut-gsdls less lively greys ; and 
the alder bark affords an agreeable one, which 
borders on b^el. 

A skilful manufacturer of Rouen has commu- 
nicated to us the following process, which he 
makes use of successfully for cotton velvets. A 
gaUing is given with an equal quantity of gall- 
nuts and logwood, after which a bath of cold 
water is administered, and next another bath of 
water, in which there has been dissolved a weight 
of sulphate of iron, equal to the one-half of the 
preceding ingredients. After working the cotton 
about a quarter of an hour in this bath, it is rins- 
ed in cold water, and brightened. 

For this purpose a bath of tepid water is used, 
to which one-eightieth of decoction of weld, and 
a littie alum, are added. The cotton is left about 
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twenty minutes in this bath, after which it is 
washed in cold water, and dried. 

By modifying the doses of the ingredients, 
greys from pearl-grey to the deepest grey may be 
thereby obtained. 

For greys on printed goods, the same mordant 
is impressed as for a clear violet, and sumach or 
gall-nuts are employed according to the shade 
that is desired. 
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SECTION II. 



OF BLUE. 



CHAPTER L 
Of Indigo. 

Indigo is a blue colouring substance extracted 
from a plant, which is known under the names of 
amk indigofera, and indigo. 

The plant from which the indigo is obtained^ 
or the indigq/era, is cultivated in China, Japan, 
India, Madagascar, Egypt, and South America. 
There are several species of it ; but in America, 
three are particularly distinguished. The indigo 
JranCy or indigofera tinctorial Linn. : it is the 
smallest, and produces the indigo of the lowest 
quality ; but as it yields a larger quantity, it is 
often preferred. The second is the indigofera 
dispermq, Linn., the species cultivated in Guati- 
mala. It is taller, and more woody than the pre- 
ceding. It affords a better indigo. The third is 
the indigofera argentea, or bastard indigo, which 
is still more woody than the last. It furnishes 
the finest indigo, but in smaller quantities than 
the others. 
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It would appear that this plant absorbs more 
foreign matters the more herbaceous it is. These 
are afterwards blended with the colouring parti- 
cles. 

When the indigofera exhibits the first signs of 
maturity, it is cut, and carried into vats, where it 
undergoes a fermentation, to which it is naturally 
prone. When it is cut down in a state of com- 
plete maturity, it affords a finer colour, but in 
less quantity. If it be cut too late, more of the 
substance is then lost, and an indigo of worse 
quality is oBtained. 

Three vats are placed one over another, at dif- 
ferent heights, near a reservoir of water. The 
first is termed the steq>er ftrempoirj. Into this, 
filled with water to a certain height, the plant is 
put. Here a very brisk kiiid of fermentation soon 
begins, and much froth is thrown up. The gas 
that is disengaged is partly inflammable. 

When the indigo maker ascertains that the 
fermentation is sufficiently advanced, and that the 
colouring particles have a tendency to separate, , 
he runs off the liquor into the second vat, which 
is named the beating- vat (batteriej^ in which the 
Uquor is subjected to a beating with instrument? 
constructed on purpose. Le Blond, in some 
observations which he sent to the Academy of 
Sciences, says, that this operation is intended for 
dissipating the carbonic acid generated in the 
fermentation, which hinders the colouring parti- 
cles from falling down. He states, that the beat- 
ing is not sufficient to effect the precipitation of 



^1 the colouring pfiniol^s, ^d thfit in; French 
Gayana a {Hrofsess litis beea trie^i whi^, hy cm^- 
ing a more copious pcQcipitatipn, \m reviv^ the 

^p^s of the planters, wh.o had given up thi^ kjitid 
pf manufacture^ It qon3i9ts ip {piicing a c^rt^n 
quantity of U«ne water with the liquor, whereby 
tocArboqiq ^cid ia ab^i^d} but he gonqeivea 

that the due propoftion tpust not be exceeded, 

because too much lime water is prejudicial. 
This method was not u^kQpwn. P. I^ab^t makes 
mention of it Struve ^90 thought that lime 
mt^v promoted the precipitatiou of tbe iodigp* 
by seiziqg the carbouie acid which hqld it in 
aoltttion«* 

•. When it is inferred from the blue colour that 
llie beating has been sufficient, the v^t i§ allowed 
to settle for .two hours, th^t the colouring p^rtir 
cles may begin tp separate from the liquor, which 
contains a yellow extr^tive matter. It is now 
passed into a third vat, called the diabloiin (set- 
tling v^t). Here the colouring particles are suf- 
fered to subside ; ^nd the supernatant liquid is 
run off, in suc^essiop, by two 9t(^coqks placed 
om above tbd o|;her } s^i^r which the colouring 
particlee themselves* which have a semi-fluid con*^ 
siatence, are dmwfi ojT, by a third stopcock, into 
eonicsl linen strainers. When they are reduiced 
to the couaisteuce of » paste, they are turqed out 
into square bo^es, in the.opeq air, which are plac- 
ed under shades to &ihelt#r tlitem from the sun. 

^ Bibliot. Medico-Physique du Nord, torn. iii. . 
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The indigo produced in these operations difiers 
not only according to the quality of the plant 
which aJBforded it, but also according to the paios 
taken in the preparation. Its colouring part, how- 
ever, seems to be an uniform substance. Hence 
the qualities that distinguish it depend particular- 
ly on the proportion of the foreign parts blended 
with it, and on the greater or less consistence 
which it has taken in drying. 

There is a light variety, called light indigo, or 
Jlower indigo f indigo Jlore J , which comes from 
Guatimala, and is of a beautiful blue. It floats 
on water, whereas the other kinds fall to the hot* 
torn of this fluid. It is the finest and the most 
precious sort. There is another, known under 
the name of coppery indigo f indigo cuhorSJ, be- 
cause its surface assumes the colour of copper 
when it is rubbed with a hard body. Lastly, 
there are much less pure kinds, as that from 
Carolina. 

The blue molecules of indigo, however, inde* 
pendently of foreign substances, owe a part of 
their properties to the preparation itself. 

When the leaf of indigo is bruised, its juice 
speedily assumes a blue colour in the air. If, 
after bruising it, the juice be extracted. by in- 
fusion, on leaving this solution in the air it grows 
turbid, and a greenish-blue fecula falls down, 
which preserves this green shade, notwithstand- 
ing repeated lotions, and a long exposure to the 
atmosphere. In Egypt, where the arts have 
made little progress, the plant is merely bruised, 
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infiised in hot water, which is then run off into a 
pit of argillaceous earth, in which it is agitated 
with beaters, to cause the precipitation of its 
fecula I but the indigo thus obtained is always 
greenish, and affords a bad colour. In this state 
it seems niore disposed to dissolve by means of 
fermentation ; for the dyers require only to mix 
raw sugar with it, in order to establish the vats 
which are used for dyeing. A French artisan 
extracted a fine indigo, by subjecting the plant 
to the same preparations as in Other countries* 

The three parts of the process employed, have 
each a different object. In the first, a fernlenta- 
tion is excited^ in which the action of the atmos'* 
pheric air does not intervene, since an infiamma^ 
ble gas is evolved. There probably results from 
it some change in the composition of the colour- 
ing particles themselves; but especially the se- 
paration or destruction of a yellowish substance, 
which gave to the indigo a greenish tint, and 
rendered it susceptible of suffering the chemical 
action of other substances. This species of fer- 
mentation passes into a destructive putrefaction, 
because the indigo, as we shall see, has a com-, 
position analogous to that of animal substances. 

Hitherto the colouring particles have preserv- 
ed their liquidity. In the second operation, the 
action of the air is brought into play, which, by 
combining with the colouring particles, deprives 
them of their solubility, and gives them the blue 
colour. The beating serves, at the same time, 
to dissipate the carbonic acid formed in the first 
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dperation, ^hose action is an obiltacle to the com^' 
bination of the oxygen. The separation of this 
acid is promoted by the addition of the lime ; 
but if a redundant quantity be introduced, the 
Excess would act ih the indigo, and counteract 
the free combination of the oxygen. 

The third p&rt taf the process has for its ob- 
jects — ^the depbsiticm of the colouring part, be- 
dbiiie insoluble- by combination with oxygen ; its 
separation fcoaa foreign substances ; and its de- 
siccation, ^hioh gives it more or less hardness, 
whence its appearance varies. 

Indigo is not only bf very extensive use in 
dyeing, but its chemical properties are very re- 
markable. They iBxplain, in a ctear aind positive 
manner, those pV<>c68$e6 of dyeing in MIrhich* they 
are used ; they pohit out intief^sting analogtei^' 
with' <^ther phenomena. For these reasons^ we 
shall present, M some detail, the obset^tfohs of 
the* chemists Who establiished this th«)fy. Wift 
dW4^' i<? especially to Bergman. 

hi the experiments of this great chemist,* 
wat^ dissolved, by. means Of ebullition, a ninth 
pari of the weight of thie indigo. The portion 
dissolved by the water appeared partly astrin- 
gent, partly mucilaginous, and partly saponaceous. 
The solution of alum, and of sulphate of iron and 
Copper^ precipitated its astringent parts. 

* Analyse et £)camen Chimique de I'fndigo. Mem. des; 
Si^ns Etrang. tdm. ix. Opusc. torn. v. 
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' QuatreiAere* also separated by means of water 
the parts which are soluble. He states their 
quantity to be hiore considerable, the worse the 
quality of the indfg6 ; and that» after this opera- 
tion, the residuum has acquired the qualities of 
the finest indigo. He. therefore proposes \x^ pu^ 
lify what is of inferior quality, by boiling it in a 
bag, and lene wing: the water till it ceases to ac- 
i]piire colour. This operation would undoubtedly 
be beneficial, since the iqdigo would thereby be 
deprived of the yellowish particles which may 
alter its colour. Yet there are probably dilSer- 
ences in the nature of the colouring particles 
themselves, and in the insoluble earthy matters, 
which could not in fact injure the colour, but 
night change the proportions of the colouring 
particles. 

The powder of indigo digested in alcohoU gave 
at fiist a yellow tincture, then red, and lastly 
brown. It lost^ by this operation repeated several 
ttmes, about one-seventeenth of its weight Water 
separates from tiiis tincture a brownish resinous 
matter. 

Ether acts on indigo nearly like alcohol \ but 
the oils, both fixed and volatile, have little action 
on it. 

Bergman mixed one part of indigo, wdl puU 
verized, with eight parts of colourless sulphuric 

♦ Analyse et Examen Chimique de Tlndigo, tel qu'il est danfe 
1e Commeroe, poor Tosage de la Teinture^ Mem. des Savans 
Etrang. tom. ix. 
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acid, of specific gravity 1.90. The glass bottle 
in which the mixture was made, was sKghtly 
corked. The acid speedily attacked the indigo, 
and elicited a great heat After a digestion of 
24 hours, the indigo was dissolved ; but the mix- 
ture was opaque and black. On adding water it 
cleared up, exhibiting successively M the shades 
of blue, according to the quantity of water. It 
requires, at least, 10 kilogrammes of water in a 
cylindrical glass vessel, of 0.19 metre diameter, 
to render the smallest drop of this solution im- 
perceptible. 

If sulphuric acid be diluted with water, it at* 
tacks only the earthy matter that is blended mih 
the indigo, and some mucilaginous ingredients. - 

Several goblets in which a drop of this solution 
was mixed with liquids, which contained different 
substances, such as acids, alkalies, neutral salts, 
were exposed for some time to a temperature of 
15** or 20® (R. ?) In some the colour was pre- 
servefd without alteration; in others it became 
green, and was destroyed more or less speedily. 
Bergman explains the changes which he observed, 
by the property which some substances possess of 
carrying off phlogiston, and others of giving it. 
They are happily explained by the affinities of 
oxygen, which some substances afford, carry off, 
or absorb from the atmosphere. 

The fixed alkalies, saturated with carbonic acid, 
separate from the solution of indigo a very fine 
blue powder, which is very slowly deposited. 
Bergman distinguishes this blue powder by the 



r 



OF INDIGO. 41 

name of precipitated indigo. It is also obtained by 
pouring, drop by drop, the alcoholic s(^ution into 
saturated solutions of alum, of sulphate of soda, 
or of some other salts ¥^hich contain sulphuric 
acid; but the liquid remains always a little 
coloured. 

Muriatic acid digested, or even boiled with in- 
digo, takes up the earthy part, the iron, and a 
little extractive matter, which colours it yellowish- 
brown, but without attacking in any manner the 
blue cdoun If indigo be precipitated from suU 
phuric acid in this case, muriatic acid dissolves 
very easily a certain quantity of it, and forms a 
deep blue liquid. 

The other acids, as the tartaric, formic, acetic, 
and phosphoric, comport themselves with indigo 
like muriatic acid. They dissolve precipitated 
indigo very well. Sulphuric acid, when too much 
diluted with water for dissolving indigo, and nitric 
acid, also too weak for decomposing indigo, only 
dissolve the earthy portion and the extractive 
matter, which are foreign to the colouring sub- 
stance. 

Concentrated nitric acid attacks indigo with 
such violence as to inflame it. If it be weaken- 
ed to a due degree, it acts with less vivacity. 
The cok>ur of the indigo becomes ferruginous 
(ochrey). The residuum, after this operation, 
has the appearance of the earth of umber, and 
ibrms in weight only one-third of the indigo. 
The fixed alkali precipitates a little oxide of iron, 
mixed with barytes and calcareous earth, from the 
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nitric add which heis acted oh th6 indigo i but if 
too nradt alkali be added, a pertibn of die pre-^ 
dpitatto is redifiselved, rendenng the colour of tiM 
liqaor deeper than it was before* 

Haussman^ in a very interesting diasertationj 
describes a connected series of observations on 
the changed "cirhieh nitric acid produces on in- 
digo;^ When the whole itidigasideiiied di^ttrojed^ 
there was found a coagulnm, %hich, after beings 
deprived of a]l the nitric isicid by washing, formed 
a brown ahd viscous mass, which dissolved in al- 
cohoV, and was soluble in only a great quantity 
of waten It possessed considerable bitterness. 
The water which has served for the lotions, a£> 
fiM^ed by: evaporation small crystals, which were 
probably OKalic acid. 

Okygenated muriatic acid has little action on 
indigo in rBubstance. But thh inaction d^>end8 
only (Milts cohesion, for it easily destroys the 
colour* and changes the composition of indigo 
when in jsolution. If the liquid be e(vapontted 
afbsr this destruction is effected, there, is fbimda 
blackish substance analogous to what results from 
thie decomposition by nitric acid. 

The decomposition by nitric^ acid and by oxy- 
genaJt^dr mujciatic acid is redprocal, and the efiecta 
depend on the passage of the oxygen of one of 
these acids^ into a more intimate combination 
with th4 Kydtogen and itirbon, espedaliy with the 
hydrogen. A combination i^ formed in which the 

* Jbum. de Physique, 1768. 
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carbon predominsltes, but in proportions deter*- 
mined by circumstances* 

' Sulphuric ocid io, therefbre, the only one which 
dissolved indigo ; but we Bhall see that it produces 
this e^ct only by means of ^ change of compos 
Attioti, which alters very little the colour ctf the 
indigo, but renders it soluble in the other acids 
and the alkalies. 

Fixed alkali dissolves some substances distinct 
from the colouring part of indigo ; but it attacks 
illigfatly the colouring particles them^lves4 Am« 
hionia, or th6 ciWstic volatile alkali; acts nearly in 
the same tnann^r^ I^feCipitated indigo disff^lves 
readily, and in the cold, in the alkalies, ^whether 
fixed or vt>latile) if they be pure or caustic. 
Their blue colour changes gradually to green^ 
and is eventually destroyed. But if the alkalies 
be combined with carbonic acid^ they do not pro- 
duce this effect. Lime water has little action on 
indigo, but it dissolves, what has been precipitated. 
It alters and finally destroys its colour, nearly 
like the caustic alkalies. 

Indigo exposed to the action of fire in an open 
crucible, or under a muffle, smokes, swells up, 
reddens, and sometimes even takes fire, evcdving 
a white flame. One hundred parts of indigo 
leave thirty-three or thirty-four parts of ashes. 

These ashes do not afford fixed alkali, when 
|hey are lixiviated with distilled water, ^uriatic 
acid dissolves the greater part of them with effer- 
vescence. The residuum, which is insOhible, 
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forms an eleventh part, and has the characters of 
siliceous earth. 

The solution made in muriatic acid produces 
Prussian blue, on mixing it with prussiate of pot- 
ash ; but the iron 'thereby separated is not to be 
confounded with that which enters only into the 
colouring particles. 

Besides iron and siliceous earth, the ashes con- 
tain calcareous earth and barytes. 

Indigo detonates strongly with nitre. It af- 
forded by distillation carbonic acid, a liquor which 
contained a little volatile alkali, and an oil similar 
to the empyreumatic oil of tobacco, which difr« 
solved very well in alcolioL 
. Bergman concludes from his analysis, that 100 
parts of good indigo contain : — 

Mucilaginous parts separable by water, 12 

Resinous parts soluble in alcohol, • 6 

Earthy parts soluble in acetic acid, which 
• does not attack the iron here in the state of 

an oxide, 22 

Oxide of iron dissolved by muriatic acid, 13 

47 parts remain, which are colouring mole- 
^cules almost pure, and which when dis- 
tilled afforded — 

Carbonic acid, 2 

Alkaline liquor, 8 

Empyreumatic oil, .... 9 

Charcoal, 23 

The charcoal, when burned in the open air, 
yielded four parts of earth, of which about one- 
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half was oxide of iron, and the remainder a very 
subtile siliceous powder. 

It results from this analysis, that pure indigo 
contains nearly the same elements as animal sub* 
stances, and it is to be supposed that some phos- 
phate will be discovered in the ashes ; but what 
distinguishes it from animal bodies, is the large 
quantity of charcoal which must give to its com- 
position a greater stability than ordinary animal 
substances possess. We have, however, already 
seen, that if its preparations have not been made 
with skill, it might experience the effects of putre- 
faction. It is thereby altered or destroyed. That 
whose fermentation is pushed too far becomes 
black ; it is termed burned indigo* (Note DD.) 

Bergman ascribes its colour to iron, comparing 
it to the prussiate of iron, and to the black mole- 
cides formed by the combination of an astringent 
with the oxide of iron. This comparison does 
not appear to us exact. The iron present in the 
colouring particles of indigo, constitutes seldom 
more than the thirtieth part of their weight The 
modifications which they receive from the com* 
bination of oxygen, or its expulsion, which we 
shall presently examine, do not correspond to the 
effects of the oxidation of this metal. It seems 
therefore more proper to consider the colour of 
indigo as a result of the reciprocal action of all 
its elements, than as a property derived from one 
of them. 

It has been seen that the alkalies and lime do 
liot disfliolve indigo ; but in the processes made 
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ase of, it; b^opmes 9QliiblQ in tbea^ lubstwco^ 
from which it is afterwards precipitated on the 
matters tbat e^re dyed. The solutipo of ipdigo 
ia alkali or Jime i^ greeoifth ; it becQi»e& hlw at 
it9 aurface> becau9e tlie iqdigo i$ precipitate &qii> 
it uQder it^ natural form. Bergman remarks, th^t 
this greeii colour is not produced by the alkalies^ 
as happens with several other vegetable substaocea* 
For these blue parts which have become greeo, 
recover their colour whenever the alkali is satu- 
rated with an acid, which itself would give them 
a red colour. But the particles of the indigo 
must have undergone a change, ao as to became 
soluble in the alkalies ; and the acids have not^ 
the property pf making them red. Our object ia 
now to eesamifie what change the particles of in- 
digo suffer in order to be dissolved in the alkalies^ 
Bergman examines two processes, with the view 
of ascertaining the cause of the changes expe^ 
rienced by indigo. We shall enter into furtlier 
details on these processes, when we come to exa-> 
mine them as dyeing operations. It is enough at 
present to indicate them. If sulphate of iron, dis^ 
solved in water, be mixed with its own weight of 
indigp, and double its weight of lin^e, the indigo 
is soon dissolved. But Bergman has observed, 
that if the sulphate of iron be kept boiling in a 
great deal of water for several hours, and if this 
water be reduced by evaporation to a proper 
quantity, the solution can no longer take place. 
If to a solution of pure or caustic fixed alkali, 
indigo and sulphuret of ai'senic or orpiment be 
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added, the bath doon becomias green, and th^ 
solution of indigo is accomplished. If, for the 
sulphuret of arsenic, be substituted the propor- 
tion of arsenic which it contains, the bath will 
never be fit for dyeing, but, on addiog to it the 
proper quantity of sulphur, symptoms of solution 
will soon be seen. 

Bergman ascribed these effects to the phlogis-^ 
ton cottimiihicated to the Indigto, in the first case, 
by the precipitate of iron ; and ih the seoond, by 
the sulphoret of arsenio, through the agency of 
whicli it has become soluble in the alkali and 
Ume. H^nce, when the precipitate of iron has 
been deprived of its phlogiston by a long ebulk- 
tion, it ceases to be able to dissolve indigo. 

For this hypothesis, which might enable us 
sufficiently to foresee the results, we have Merely 
to substitute the ej[planatton founded on the po- 
ative efiects of oxygenation and diboacygehation. 

When indigo has assumed a blue colour, it 
contains a ceritain proportion of oxygen, which 
renders it insoluble. It may be compared to a 
metal, which, at a certain degree of oxidation, 
becomes insoluble in the acids, and which re- 
sumes its insolubility by the action of substances 
which can diminish its oxidation. Indigo is ren- 
dered soluble by the substances which can de- 
prive it of a variable quantity of this element. 
The recent precipitate of sulphate of iron attracts 
oxygen powerfully from the atmospheric air, as 
Priestley has shewn. It must exercise a similar 
action on indigo, and render it soluble. When 
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the alkali acts on the sulphuret of arsenic, it pre^ 
cipitates from it the arsenic which is in the me-» 
tallic state, robbing it of a portion of its oxygen. 
In this case, it acts on oxygen like the predpi* 
tate of iron, and in the same way renders the in- 
digo soluble ; but the co-operation of the oxidable 
metal is required. Oxide of arsenic produces no 
effect. 

The disoxygenation, however, would not alone 
suffice, nor would it give a great enough solubi- 
lity in water. The action of a substance possess- 
ing the property of uniting with the disoxygenat- 
ed indigo, and increasing its solubility, must be 
joined, in order to prepare it for dyeing. This 
is the function of the fixed alkalies and the lime, 
in the different processes employed. It results 
from this twofold action, that, on one hand, the 
indigo is disoxygenated, while, on the other, it 
enters into a liquid combination with the alkali 
or the lime. 

That this double action is essential, is evident ; 
because the sulphuret of potash, or of soda, does 
not efiect the solution of indigo, although it 
strongly attracts the oxygen, in order to be con- 
verted into a sulphate. The incompetency of 
its action must be ascribed especially to the re- 
sistance offered by the cohesive force of the in<> 
digo. 

Some experiments of Haussman serve to con- 
firm thi^ theory. He put a solution of indigo, 
made by means of alkali and orpiment, in contact 
with the gas extracted from nitre by distillation 
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with hesAf which is oxygen gas with a small pro- 
portion of azote. The whole of the oxygen was 
absorbed, while the indigo separated, resuming 
its blue colour, and the insolubility belonging to 
it in this state.. The metal was reduced to an 
oxide. The sulphur formed a sulphate with the 
alkali, and the excess of the alkali could not re- 
tain in solution the indigo restored to its natural 
condition.* 

To Haussman we owe several other interesting 
observations. 

The sulphuret of antimony determines the so- 
lution of indigo equally with the sulphuret of ar- 
senic ; but this solution cannot be employed like 
that of the sulphuret of arsenic, because the me- 
tal forms a red precipitate, which is probably a 
sulphuretted oxide of antimony. This oxide» 
mixed with the sulphur, does not produce solu- 
tion* Iron, in the metallic state, put into a con* 
centrated alkaline liquor, along with indigo ground 
in water, did not, any more than zinc, determine 
its solution. Their force of cohesion, undoubt- 
edly, counteracts this effect, while antimony, in 

^ AH the effects which we explain by the oxidation and 
the disoxygenation of the indigo, might be accounted for by 
supposing, that the indigo is rendered soluble by an excess of 
hydrogen, and that the means which restore it to its blue co- 
loor> carry off from it this hydrogen. But this second expla- 
nation requires the admission of decompositions of water by 
causes of small energy, and it is not supported by the ana- 
logy of the oxidations of the metals, sulphur, phosphorus, &c. 
Hence, the one we adopt appears to hare at least much more 
probability. 

VOL. ir. D 



-ifae netallic itate» was able to eocastoa Hie sola- 
tion. 

Tile precipitate of copper, far from contribut- 
dng to the solution of indigo, produced a contrary 
^effect, it caused its regeneration in sdutioiiB 
inade by means of sulphuret of arsenic or of antir 
^{Dony, as well as in that occasioned by the preci- 
pitate of iron. The solution of copper in ammo- 
nia acted in the same way. Haussman says, that 
the dyers tal:e advantage of this prc^erty of 
copper, to exhaust more speedily the blue vats, 
which, when they have served too long, or are 
naturally little loaded with indigo, would furnish 
only very weak shades ; while deeper ones are 
-obtained by passing the pieces, before dydng 
them, through a water slightly impregnated with 
tSulpfaate of copper, or other cupreous solution, 
•acid or alkaline. But the dyers of whom he 
Hipeaks are in a mistake. When a solution of 
copper is poured into a transparent solution of 
indigo, the latter becomes of a deep blue, and 
the regenerated indigo is precipitated. In like 
mann^, cbth impregnated with a solution of 
copper, on being plunged into a vat, comes out 
of it instantly of a deep blue, but washing re- 
moves this completely. This is, therefore, a 
•means ef quickly exhausting the vats, to the de- 
triment of what the stufis could take from it j for 
the regenerated indigo contracts no union with 
them. We shall see, that advantage is taken of 
'this property of copper, to reserve (protect) the 
parts of a stuff in an indigo bath. 
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< The oxide of copper produces these effects by 
the facility with which it gives up its oxygen to 
indigo that has been deprived of it. The oxide 
of tin, which has a contrary disposition, ought to 
act differently. 

Bancroft found that tin, slightly oxidized, when 
mixed with an alkaline solution of indigo, speed* 
ily e&cted a solution of the latter, thereby form-- 
ing, as is said, a good vat 

Tin, oxidized with a strong heat, or by the 
detonation of nitre, not only did not effect the 
soelntion of indigo, but it even counteracted it, on 
being mixed with the sulphuret of arsenic or an* 
simony, or the precipitate of iron, so that in this 
state it gave up a portion of its oxygen. 

Tin, digfatly oxidized, may be dissolved directly 
in potash, and this solution acta on indigo. It 
quickly produces a vat, in which cloths are dyed 
of a very intense blue. 

In all the processes employed for establishing 
the solutions of indigo, called vats^ which we shall 
describe, there is present, conformably to the 
theory, several substances, which by an action 
more or less slow, serve to carry off the oxygen, 
while the lime, fixed alkali, or even the ammonia, 
unite to the deoxidized indigo,^ and give it more 
solubility. 

It appears that indigo passes by these means 
through different degrees of deoxidation, so that 
its solution assumes different shades. In the most 
advanced state its solution is colourless ; with less 
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oxygenation it passes to a yellow, and finally to 
a greenish hue. 

While indigo is in solution, the portion of it 
in contact with the air absorbs oxygen, which 
combines with the indigo, and regenerates i^ 
isaturating, at the same time, the substance which 
tended to seize it, so that the surface becomes 
blue. Thence the froth, green at first, and then 
blue, is called Jleicree, which is formed in well 
constituted vats, when they are agitated. 

Indigo, when in the liquid state, easily forms 
combinations. It then unites to stu£&, and aban- 
dons the alkalies, which have but a feeble action 
on it Notwithstanding the more intimate com- 
bination which it thus forms, it attracts oxygen, 
when the stuff is exposed to the contact of air, so 
that from yellow or green it passes speedily to 
blue. The same efiect is produced, if on coming 
out of the bath it be dipped in very weak oxygen- 
ated muriatic acid. It thereby appears, that if 
cloth cannot combine directly with indigo, it is 
only in consequence x)f the counteracting force 
of cohesion. 

Some vats are prepared and used in the cold, 
others are employed hot. The same difference is 
remarked here, in reference to stufis, as in the 
most part of other dyes. Wool combines with a 
great deal of indigo. Its combination is very 
durable, but it requires heat, which disposes it to 
be formed. Silk takes a deep blue with more 
difiiculty. Cold vats are proper for cotton and 
linen. 
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l¥hen indigo is dissolved by sulphuric acid, it 
^ves a lively colour to stuffs. We shall examine 
this process ; but the colour is much less solid 
than that produced by the ordinary vats ; and we 
have seen, by the experiments of Bergman, that 
the precipitate obtained from this solution is dif- 
ferent in some of its properties from native indigo, 
and that it is soluble in the other acids, and in the 
alkalies. The indigo must therefore have suf- 
fered some alteration in its composition. 

It would seem that the observations which have 
been made on sugar, and other vegetable and 
animal substances,* may be applied to the action 
of sulphuric acid on indigo, and that it deter- 
mines the formation of a little water, by the inti- 
mate combination of a portion of the oxygen and 
the hydrogen, which enter into the composition 
of the indigo. Thus, we may explain the great 
heat which is produced without any sulphurous 
acid being formed, the state of concentration in 
which the sulphuric acid must be, and why other 
adds, although powerful and concentrated, can- 
not effect this solution. 

Tliis alteration is, in our opinion, capable of 
being formed in different degrees ; and when the 
heat has been rightly tempered, we hardly find 
in it the properties described by Bergman, whose 
accuracy cannot be called in question. 

If sulphuretted hydrogen water be poured into 
a solution of indigo, diluted with so much water 

* Essai de Statique Chlmique, torn. iv. p. 530. 
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that it has but a faint colottr, this is soon seiefi to 
disappear, and a little oxygenated muriatic acid 
restores it. 

A hydrosulphuret produces this eflfect with a 
much more concentrated solution. If cotton be 
immersed in the liquid, it comes out cdiourless, 
but soon becomes green, and then passes to blue, 
A deep colour may be given to it by this meaner 
Here the indigo did not offer any obstacle by its 
cohesive force ; and the sulphuretted hydrogen, 
which is condensed, acts powerfully upon it. 

The observations made by Bergman, on the 
effects that different substances produce on solu- 
tion of indigo in sulphuric acid, are all easily ex^ 
plained by the property which they may or may 
not have of seizing its oxygen. 



CHAPTER U. 

Of Pastel and Woad. 

Pastel is a plant of the cruciform family, whose 
distinctive character is derived from the form of 
its silique, which is flattened like the fruit of the 
ash, is edged with a thin membrane, and contains 
two oblong seeds. Two species of it are distin*- 
guished, of which there are varieties ; the cultivate 
ed pastel, isatis tinctoria^ Linn, and the pastel of 
Portugal, isatis lusitanica^ Linn, which differs from 
the first in being smaller, and in having narrower 
leaves. The first species sends out stems a metre 
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high, (a yard), of tbe thicknesB of the finger^ 
which are divided into a nitnaber of branches,, 
loaded with many large leaves, which are laflaeeo* 
latGf furnished at their edges with smatt smooth 
indentations, and of a bluish-green colour. The 
flowers are yellow, di^osed in panicles at the 
summits of the stems. The root is thick, woody,, 
and penetrates deeply into the earth. 

This plant requires a good black mould, light, 
and well improved. It is sown in spring, after a 
double tillage in autumn. Thr^ or four crops 
are obtained in a year. The first when the stems 
begin to grow yellow, and the flowers are about 
to appear ; the others at successive intervals of 
six weeks or more, according to the climate and 
heat of the season. 

The plant is mown with a scythe, washed in tlie 
river, and dried in the sun. Its desiccation must 
be rapidly performed ; as, if the season be unfa- 
vourable, or if it rains, the plant runs a risk of 
being i^oiled. A single night is sometimes suffi- 
cient to turn it black. 

The plant is thereaflcar carried to the mill to be 
ground and reduced into a paste. This is formed 
into heaps, which must be covered to protect them 
firom the rain. After fifteen days the pastel mass 
is qfiened up and bruised, mixing the interior 
with the crust that has formed upon its surface. 
It is then, formed into balls, which are carried 
into a place exposed to the wind and the sun, in 
order to expel the humidity which might cause 
them to putrefy. These balls, piled one over nnot 
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ther, become hot imperceptibly^ and exhale ant 
odour of ammonia, which is stronger in proportioB 
as the quantity is larger, and the season more hot. 
The heat thus begun, is increased by a slight 
sprinkling of water, till the pastel be reduced to a 
fine powder. It is now in the state in which it is 
found in commerce. 

Pastel is cultivated and prepared in several 
parts of France. That of the southern depart- 
ments is most esteemed. The name of vouede 
(woad), is given it, in the departments of the 
north. Woad differs from ordinary pastel, merely 
in requiring a larger quantity of it to produce a 
like effect, as Hellot has proved. 

Pastel affords, without indigo, a blue colour 
which has no brilliancy, but is very durable. As 
it yields much less colouring matter than indigo, 
and as its colour is inferior in beauty, the dis- 
covery of indigo has considerably diminished the 
culture and sale of pastel. 

Astruc relates, in his memoirs on the natural 
history of Languedoc, that having treated pastel 
in the small way as the anil is treated to obtain 
its indigo, he procured a powder which produced 
the same effects as indigo. Hellot thence con* 
eluded, that the deep green of several plants is 
owing to yellow and blue particles, and that, if 
by fermentation ' the yellow could be destroyed, 
the blue would remain. But Lewis says,* that 

* The Chemical Works of Gospar Neumann, by William 
Lewis. 
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luiving made different species of plants putrefy 
in water, he obtained no blue fecula. This mix- 
ture of blue and yellow molecules to form the 
green of plants, is a supposition void of founda- 
ticm. But some plants of different species appear 
to contain likewise colouring molecules analogous 
to indigo ; aud the pulp of the fruit of the genippa 
americana^ Lirm. contains enough of it, according 
to Bancroft, for dyeing directly a deep blue, — ^a 
circumstance already mentioned. 

Several attempts have been made in different 
places to extract an indigo from pastel. It ap- 
pears that the product is too small for the colour- 
ing substance to enter into competition with or- 
dinary indigo. 

In some parts of Africa, they content diem- 
selves with giving the leaves of indigo a preparar 
tion similar to what pastel is subjected to ; but 
for extracting the blue fecula of pastel, they imi- 
tate the preparation of indigo. We shall now 
give a description of the operations followed in a 
manufactory, according to the account of it pub- 
lished by Gren.* The fresh leaves of pastel are 
taken, which are washed, to separate the impuri- 
ties and the earth, in a tub of an oblong form, 
nearly three-fourths full. To prevent the water 
from buoying them up, pieces of wood are fixed 
across. On these leaves enough of pure water is 

* Crel] ; Neaeste Entdeckungen. A translation of it is to 
be found in the Bibliothdque Mddico-Physique du Nord, 
toiD. iii. 
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poured to cover them eatirdy, and the vessel ts' 
set in a moderate iieat There is formed, ac- 
cording to the temperature of the atmosphere^ ia 
a longer or shorter time, a copious firoth on the 
sur&ce of the water, which indicates die com* 
mencement of the fermentation* The surface 
becomes wholly covered by degrees with a blue 
^in, which presents to the eye shades of cepper 
colour. Whenever there is a certain quantity of 
this froth, the liquor, which is of a deep greea^ 
tint, is drawn off into another oblong vat by a 
stopcock placed immediately above its bottom^ 
or otherwise the water is ladled out to put it into 
the other vat In both cases it is necessary to 
run the water through a cloth into the other ves- 
sel, in order to s^arate the impurities, or the 
fragments of leaves which might pass oven The 
leaves are washed with a little cold water, to 
detach the portions of coloured skin which. may 
adhere to them ; and this washing is mixed with, 
what had been drawn off. When thb is done, 
lime water is poured into the Uquor of the fer«> 
Biented pastel, in the proportion of two or three 
pounds for every ten pounds of leaves, and the 
mixture is strongly agitated for some time, to 
facilitate the separation of the indigo, which 
&Us down on repose. To ascertain if the agita^ 
tion has been continued long enough, a portion 
of the clear yellowish liquor is put into a common 
bottle, on shaking which, it will be seen whether 
blue be still separated, and in this case the liquor 
must be agitated anew. When the whole of the 
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iodigo 18 finaDy separated and depositedt the cl^r 
wfltar is drawn off by a stopcock, placed at some 
distance above the bottom of the tub, or by meant 
of a q^hon, which ought to be done without loss 
of time* In order to facilitate the separation of 
the water, the tub may be inclined to the side of 
the stopcock, as soon as the stirring is over. The 
blue colour which remains is poured into conical 
filters of linen cloth, or into large filtering bags, 
fchawses tPHippacrateJ^ Hippocrates's sleeves* 
But as, at the beginning, a little colour always 
passes over, it should be received in a vessel placed 
beneath, and returned into the filter till the water 
comes off clear. The indigo contained in the 
filters is edulcorated with a sufficient quantity of 
water, and dried in the shade, or by a gentle arti^ 
fidal heat, taking care to cover it up. 

The indigo may be procured without the addi^ 
tion of the lime water, but much less abundant* 
ly. If a larger quantity of lime water be added^ 
l^e amount of indigo is indeed greater, but it 
is of inferior quality ^ because the surplus of the 
calcareous earth unites to the indigo. The alka* 
line salts, likewise, facilitate this ^separation of the 
blue colour ; but it is not advantageous to em* 
ploy them, because they afterwarcb dissolve a 
portion of it. With the addition of an add, no 
precipitate takes place. 

A certain time must elapse, before it is proper 
to draw off the water which has fermented with 
ihe pastel leaves. If it be run off too soon, but 
little indigo is obtained j if, on the contrary, the 
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leaves be left too long in infiiaton with the water^ 
they enter easily into putrefaction^ diffusing a 
foetid and peculiar volatile odour. Thenceforth 
no more precipitate can be separated, and the 
water remains permanently green. The same 
thing happens with the water drawn off, if it be 
neglected ; and, even when the indigo is already 
separated from the liquor, care should be taken 
that this do not putrefy, otherwise the indigo will 
be entirely, or at least partially spoiled. 

We must not, however, be too hasty in turn- 
ing the water into the vat in which it is to be 
agitated, on the first appearance of the skin of 
changing blue, ('peau bleue chatoyantej^ since it 
is at this moment that the water takes up most 
indigo. 

When the degree of the atmospheric heat is 
considerable, the fermentation is very speedily 
established, and 15 or 18 hours may be sufficient. 
It is especially requisite, then, to be very atten« 
tive, not to let it run into total putrefaction. If 
the heat of the atmosphere be too low, neither 
much froth, nor blue pellicle, is to be perceived, 
but the liquor inclines gradually to putrefaction^ 
without presenting any marked phenomena be-> 
fore its commencement. 

> The plants piled up, or their juices, enter more 
rapidly into fermentation, but they afford only a 
dirty blue. 

< The indigo extracted from the pastel must be 
dried in the shade, because the sun destroys its 
coloqr. 
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- D'Ambourney, who seems to have had no 
knowledge of the preceding experiments, was 
also occupied with the means of forming indigo 
-from pastel/ He succeeded by letting the fresh 
leaves of pastel ferment in a certain quantity of 
^ater ; he took out the leaves, and poured solu- 
tion of caustic alkali into the liquor, after which 
he filtered it. A feeula remained on the filter,' 
which he compared to the indigo of Carolina. 
The fresh and ripe leaves of pastel afforded 
1.70th of feeula. (Note EE.) 



CHAPTER in. 
Of Dyeing Blue with the Indigo and Pastel Vat* 

Different processes are employed for dyeing 
blue by means of indigo. We shall take a sur- 
vey of these processes, without entei ing into the 
details, which are well known in the dyehouse, 
and which are to be found described with much 
jcare in the work of Hellot. 

The preparation for dyeing blue is not made 
in bcilers, as for the other colours, but in large 
wooden vessels, to which the name vats is given. 
The vats are let down into the ground, so as to 
dse above it only to a man's standing height. As 
it is important to maintain the heat of the vats^ 
Ihey are not put in the same place with the 

* Supplement au Recueil des Proc^des dpExp^rlenceSy &c. 
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boilers, for which a free circulation of air is need- 
edf but in an adjoining apartment, constructed in 
a manner adapted to preserve the heat. The name 
o£guesdres is given to this arrangement (emplace' 
mentjy and the workmen are called guesdrons^ who 
-should be skilled by long experience to prevent 
the accidents to which the vats are liable. 

Blue may be dyed with pastel or woad. A 
durable blue would be made, but it would not be 
deep, and only a small quantity of colour would 
be obtained, as has been said in treating of these 
substances. But by mixing them with indigo, 
vats are formed, very rich in colour, which are 
almost the only ones in use for wool and woollen 
stufis. They are distinguished by the name of 
pastel vats. 

Hellot has not designated with precision the 
proportion of the substances which are employed 
in the pastel vat. We shall borrow from the 
memoir of Quatremere the description of a vat of 
this kind. It is, however, to be remarked, that 
the quantities vary, not only in the difierent dye- 
houses, but also according to the shades wished 
to be obtained. 

For a vat which is nearly 2.6 metres in depths 
and 1.6 metres in diameter, two bales of pastel 
are thrown into the bottom, weighing together 
@00 kilogrammes, (about 4 cwt.), but they are 
previously broken down. 

Fifteen kilogrammes of weld are to be boiled 
in a copper for three hours, in a quantity of water 
sufficient to fill the vat. When this decoction is 
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joade^ 1^ kilogrammes of madder are added to ii^ 
juui a basket of bran. The mixture is boiled for 
half an hour longer, and then refreshed (cooled) 
with 20 buckets of water. The bath is left to 
settle ; the weld is withdrawn ; this bath is trans- 
ferred into the vat ; and this is finally pallied 
(stirred up with a rake) dunng the whole period 
of the traQsva»on> and even a quarter of an hour 
longer. 

All these operations being over, the vat is 
x:overed up very warmly, and left six hours in 
this state, after which it is uncovered, and raked 
during half an hour. The same thing is repeated 
every three hours. ^ 

When blue veins are perceived on the surface 
of the vat, its ground (pied)j as it is called, is 
given ; that is to say, nearly four kilogrammes 
of quicklime. Whenever this substance is intro- 
duced, new characters make their appearance. 
The colour of the vat becomes of a bl^^ker and 
deeper blue, and its exhalations grow much more 
acrid* 

Immediately after introducing the lime, or at 
-die same time, the indigo is put into the vat, after 
bmog ground it in a mill with the smallest possi- 
Jbfe quantity of water. When it has been diluted 
into the consistence of a thick pap, it is drawn off 
through a stopcock placed at the lower part of 
the mill, and it is thrown, without any other pre- 
paration, into the vat. The quantity of indigo 
which must be put into a vat, is determined by 
the shade to which the cloth or wool is to be 
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brought For a vat composed in the above prou 
portions, from 5 to 15 kilogrammes of indigo 
may be employed without inconvenience. 

When, on striking the vat with the rake, a beau- 
tiful blue froth called^t^re^ is obtained, nothing' 
more is needed previous to dyeing, except to 
work with the rake twice in the space of six 
hours, so as to mingle the materials perfectly. It 
is sometimes necessary to add also a little lime. 

The bath, when first poured on the pastel, was 
boiling hot ; and care must be taken not to leave 
the vat exposed to the open air longer than is 
necessary for raking. As soon as that operation 
is finished, the opening is closed with a large 
wooden lid, on which thick coverings are spread ; 
and every method is had recourse to for keeping 
up the heat of the vat without the intervention 
of fire. But notwithstanding these precautions, 
however favoured by the arrangement of the 
guesdreSf the heat can be kept up for only a cer- 
tain time. At the end of eight or ten days it is 
found to be much reduced, and would be entirely 
dissipated if the liquor were not heated again. 

This operation consists in transferring the great- 
er part of the vat bath into the boiler, under whieh 
a strong fire is kindled. When this bath has re- 
ceived a sufficient heat, it is turned back into the 
vat in the same manner, and again covered with 
care. 

The pastel vat is liable chiefly to two accidents : 
the first occurs when it gets stiff or thrown back, 
froide ou rebuteej, according to the language of 
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the guesdrans (^vaUmenJ. This accident is per- 
ceived, when, on uncovering a vat which had al- 
ready afforded fine blue shades, it is found to be 
black, without any appearance of blue veins, and 
without ,/Z^r^e (JrothJ. If it be raked up, only 
a black colour, more or less deep, is remarked, 
and the odour of the bath, instead of having in it 
something siveetish, as when the vat is in good 
condition, affects the nose, on the contrary, in a 
very pungent manner. If dyeing be attempted 
in a vat exhibiting these characters, the stuff 
takes no colour, or only a dirty grey. These bad 
qualities depend on an excess of lime ; and Qua- 
tremere states, that he has communicated them 
to a vat by surcharging it with lime. 

The vat-men employ different means to restore 
a repelled vat. Some put tartar into it, others 
bran, urine, madder; and others content them* 
selves with reheating it. According to Hellot, 
the best remedy is to put into it bran and mad- 
der at discretion ; and if it be only a little too 
much dosed with lime, it is sufficient to let it rest 
five or six hours at farthest, putting into it only a 
certain quantity of bran, and three or four pounds 
of madder, which are diffused through the vat. 
If it be rebutee to the degree of af&rding blue 
only when it is cold, it must be allowed to re- 
cover without disturbing it, and sometimes be 
left whole days without being stirred with a rake. 
When it begins to make a tolerable pattern, the 
bath must be reheated, in which case the fer- 
mentation usually revives. It may be excited 

VOL. II. £ 
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with bi*an and madder, and even with a basket or 
two of fresh pastel* 

Hecquet d'Orval and Ribacourt advise to rest 
satisfied without raking up, if the bath be but 
slightly rebutSe (thrown back) ; but if the evil 
has made more progress, to put into it some 
pounds of bran enclosed in a bag, and to diffiise 
through it at the same time three or four pounds 
of tartar in powder. The bag, after five or six 
hours, begins to float and is withdrawn, and the 
rake is used. If the vat be not yet restored, the 
same operation is repeated. 

Quatremere says, tliat he has re-established a 
vat which he had thrown back by a surchai^ of 
lime i and that for this effect he contented Mm* 
self with heating twice, and leaving it then in re- 
pose for two days, after which it afforded a well 
characterized Jleuree. He left it again in repose 
for three days ; and lastly, heating it for the third 
time, he found it to be restored. 

The second accident to which the pastel vat is 
subject, is putrefaction. When this accident oc^ 
curs, the veins and the fieurte disappear, its co- 
tour becomes russet {T(ms^e\ the paste which is 
at the bottom rises up, the smell becomes fetid. 

Quatremere asserts, that if a pattern of a dark 
blue be plunged into a vat thus deteriorated, its 
colour becomes several shades lighter. Futre&c- 
tion takes place in a vat, because it has not been 
sufficiently furnished with lime. Whenever the 
marks of putrefaction appear, we must hasten to 
correct it, by adding Ume and raking up. This 
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deration is reiterated till the vat be restored ; 
but we must beware of passing to the opposite 



It appears, that a just distribution of lime is the 
object which demands mo&t attention ia the con- 
duct of a pastel vat. It moderates the ferment^r 
tbo of the pastel, and of the other substances that 
serve to disoxygenate the indigo ; for this efiept» 
pushed too far, destroys the o^ouridg particles. 
But too strong an action of the lime .becomes too 
great an obstacle. It is therefore proper to wait 
till the excess of lime disappears, undoubtedly by 
tbt aucoessive formation of carbonic acid, or the 
source of the fermentation must be increased, or 
a portion of the lime be saturated by a vegetable 
add. Another use of the lime is to hold in solu- 
tion the colouring particles of indigo and of the 
pastel, which are disoxygenated. Woad is em- 
ployed as well as pastel, but it appears that the 
prdiodinary preparation which both are subjected 
to, is not essential. We have seen a skilful dyer 
of £ouen employ for his vat the plapt of woad 
simply dried j and assert that he derived more 
advantage from it than from ordinary woad. 

The vat is raked up two hours before dyeing ; 
aad to prevent tl^ marc which settles at the bot- 
tom, and which is called paste, from producing 
inequalities in the colour, there is introduced into 
the vat a species of trellis (lattice work), formed 
of thick ropes, which is called champagne ; and 
when wool is to be dyed in the fleece, there is 
even placed over the lattice a net with close 
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meshes. The wools or stu£& are to be well moist* 
ened in clear water somewhat hot; they are to 
be squeezed and then plunged into the vat, where 
they are moved about longer or shorter, according 
as a colour of greater or less depth is wanted, 
airing them from time to time. The green colour 
which the bath communicates, changes into blue 
by the action of the air. It is difficult to give an 
equable light blue tone in a rich bath. The best 
method of obtaining these shades, is to use vats 
which are already exhausted and beginning to 
cool. 

Wools and stuffi dyed blue ought to be washed 
with much care, to carry off the particles that are 
not fixed on the wool ; and even the stuffi which 
are of a somewhat deep blue ought to be cleansed 
carefully at the fulling-mill, with a little soap, 
which does not affect the colour. Those intended 
to be dyed black must be treated in the same 
way ; but this operation is less necessary for such 
as are to be turned green. 

The name of indigo vat(cuve d^lndej^ is given 
to the vat into which no pastel or woad enters. 
The vessel which' serves for this operation* is a 
boiler, which, by its conical form, leaves between 
it and the masonry which surrounds it, and on 
which its brim rests, a sufficient vacuity for intro- 
ducing a fire. Into this copper are poured 40 
gallons of water, more or less, according to its 

* M6moire Bur Tlndigo, par Hecquet d'Onral et Siba- 
court. 
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capacity. In this are dissolved three kilogrammes 
(about six pounds) of cendres graveUes (alkaline 
ashes of the vine), as much bran, and 0.368 of 
madder, which are all made to boil. Into the 
vats, even the marcs (sediments) of these materials 
are put. There is now poured in 3 kilogrammes 
of indigo ground with water. Careful raking fol- 
lows. The vat is shut up ; a slow fire is placed 
round it ; a second raking is given 12 hours after 
it is mounted, and thus in succession, from 12 
hours to 12 hours, till it has come to blue, which 
will take place at the end of 48 hours. If well 
managed, the bath will be of a fine green, covered 
with coppery flakes and scum, or \A\xeJleurie. 

This vat is much easier to conduct than that of 
pastel; but as its whole blue is derived from 
indigo, it is dearer. The alkali which serves as 
solvent being more soluble than lime, the dyeing 
bath is much richer in colour ; lastly, the cloths 
retain more softness in it than in the pastel vat, 
where lime is the solvent. When the above vat 
is in the suitable state, it is employed for dyeing 
^ in the manner which has been indicated for the 

pastel one. 

Hellot describes two vats in which indigo is 
dissolved by means of urine. Madder is add- 
ed, and to one, vinegar, and to the other tartar 
and alum, each equal in weight to the indigo. 
The quantity of urine should be considerable* 
The solution of indigo, deprived of its oxygen by 
urine and madder in fermentation, is due to the 
ammonia formed in the urine, either by the action 
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of heat or fermentation. Heilot remarks, that an 
eflfervescence occurs when the solution of alum 
and tartar are poured in, substances which serve 
probably to hinder the progress of putrefaction. 
But these vats are not comparable to the vat of 
pastel and the vat of indigo, by means of which 
much more work is dispatched ; they can only * 
answer in small dyehouses. 

For dyeing silk blue, the indigo vat above de- 
scribed is employed. More indigo is usually put 
in than the dose which has been indicated ; but 
the proportions of bran and madder are nearly the 
same. Macquer states,* that if a weight of mad* 
der equal to one-fourth of the cendres graveUes ' 
be introduced, the vat becomes green, and its 
colour is surer on silk, without having a less agree- 
able cast. The pastel vat and the others spoken 
of, are not fit for dyeing silk, because they do not 
colour with sufficient promptitude. 

When the vat is in working condition {en etaf) 
there is given it, what is called a brevet^ with 
about a kilogramme of cendres graveleeSy and an 
eighth of madder. It is raked up ; and after four 
hours it may serve for dyeing. The heat should 
be then sufficiently reduced, so that the hand 
may be held in it without pain. 

The silk, previously boiled with soap in the 
proportion of 30 per cent of its weight, and then 
well cleared of its soap by two beetlings, or even 
more, in running water, is plunged into the vat, 

* Art de ]a Teinture en Soie. 
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Aa it is very liable to take the colour unevenly, it 
must be dyed in small portions. The workmau^ 
therefore, immerses the banks {rnatteaux) one 
«fter another, passing them round a cylinder of 
wood ; and when he has turned them several times 
in the bath, he wrings them forcibly over the 
bath, and airs them to make the green become 
blue (deverdir). When they appear perfectly 
ungreened, he throws them into pure water, and 
then wrings them several times with the espartj 
<pin> 

We must take care that the silk just dyed 
'should be very speedily dried. During winter 
and damp weather, it is dried in a chamber heated 
by a stove, exposing it on a kind of frame which 
is kept in constant agitation. 

When the bath grows weak, and its green 
colour diminishes, a brevet is given it, into which 
there enter half a kilogramme of cendres grcweUe^j 
a little madder, and a handful of well washed bran. 
When the indigo is found to be exhausted, more 
of it must also be restored to the bath, along with 
the due proportions of cendre graveUCy madder, 
aiid bran. 

Some dyers turn to advantage the weakened 
vats for dyeing light shades ; but the blue obtained 
in this case is less beautiful and less permanent, 
than if for these shades fresh vats were used, into 
which a smaller quantity of indigo entered. 

Indigo alone cannot give a deep blue to silk. 
For this purpose it is necessary to prepare it, by 
giving it another colour or ground (pied J* For 
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turkey-blue (le bleu turc\ which is the deepest, 
a very strong bath of archil is first given, and one 
a little weaker for king's blue (Jbleu de rot). It is 
then turned through a fresh and well furnished vat. 
The other blues are made without any ground* 

A blue as deep as king's blue is also made, for 
the ground of which cochineal is used instead 
of archil, with the view of giving it more solidity, 
which occasions it to be cdWeAJine blue. 

By means of verdigris and logwood, a blUe 
which possesses very little solidity is given to 
silk. But its durability may be much increased, 
by giving it first of all, by this means, a lighter 
shade than what is wished for, next passing it 
through the archil bath, and finally through the 
vat. 

To dye raw silks blue, such must be chosen as 
are naturally white ; they must be well soaked in 
water, and then turned through the vats in sepa* 
rate hanks, like the scoured silks. Raw silks 
take the dye generally with more facility and 
activity than those which have been boiled. The 
boiled should, if possible, be passed through the 
vat before the raw. If raw silk require archil, or 
the other ingredients above mentioned, it is to be 
treated like the boiled silks. 

According to Le Pileur d'Apligny, the vat fgr 
dyeing linen and cotton is a cask capable of hold- 
ing nearly 500 litres. The quantity of indigo 
employed is usually from 3 to 4 kilogrammes. 
This indigo, after being ground, is boiled in a 
Itjj run ofi* clear from double its weight of pot- 
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aaihy and lime equal to the weight of tire indigo* 
The boiling is continued till the indigo is well 
penetrated with the ley, stirring this mixture 
with care, and taking pains to prevent the indigo 
from sticking to the bottom, and burning. 

During the boiling of the indigo, an equal 
weight of quicklime is to be slaked ; to this 
about 20 litres of hot water are added, and sul- 
phate of iron is dissolved in it to the amount of 
double the lime. When the solution is finished, 
the liquor is poured into the vat, which should 
foe previously half filled, or nearly so, with water. 
There is afterwards poured over it the solution pf 
the indigo, and the remainder of the ley, which 
bad not been employed in the boiling, is added. 
When the whole has been poured into the vat, it 
must be filled up with water, to within two or 
three finger-breadths of the edge. It is stirred 
with the rake two or three times a-day, till it be 
in a condition ibr dyeing, which takes place at 
the end of 48 hours, often sooner, according to 
the warmth of the air, which accelerates, more 
or less, the formation of this vat. 

Some persons add to a vat, composed nearly 
like the preceding, a little bran, madder, and 
pastel.* 

At Rouen another process is followed, which 
Quatremere has described. The vats are con- 
structed of a species of gun flint ; the inside 

* Proc^verbal des Operations de Teint faites iL Yvetot 
par Francois Gonio. 
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and outside are covered with a kind of coating,- 
made with a fine cement. A certain number of 
these are placed in one dyehouse, arranged in 
one or in several parallel lines. 

A vat may contain four hogsheads of water, 
and there may be put into it from nine to ten 
kilogrammes of indigo, previously macerated, 
during eight days, in a caustic ley, strong enough 
to float an egg. This indigo is then ground in a 
mill, in which, indeed, the maceration frequently 
takes place. The vat is then filled, with the ex<- 
ception of a small space, and ten kilogrammes of 
lime are introduced into it When it is well 
slaked, the vat is raked, and 18 kilogrammes of 
sulphate of iron are put in. Whenever the solu* 
tion is completed, the mill-ground indigo is pour- 
ed in through a sieve. The vat is raked seven 
or eight times the same day ; and, after a repose 
of 36 hours, it may be used for dyeing. 

There must be vats established at difierent 
periods. They begin by passing the cotton or 
yarn through the most exhausted vat, and they 
continue thereafter to proceed from vat to vat 
till they come to the strongest, unless before 
reaching it the wished-for hue is obtained. The 
cotton or yam must be wetted before entering 
the first vat. It should not be left more than 
five or six minutes in the bath, because it takea 
up in this time nearly the whole blue with which 
it can charge itself. 

When the dyeing in one vat is overj it must be 
raked up, and no longer worked.upon, till it settld 
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aft least 24 hours. If it is recently set, however^ 
it does not need to stand so long. 

When a vat has been dyed with, three or four 
times, it begins to be altered. When raked, no 
more blue veins are perceived at its surface, 
where it becomes black. In this case, it must 
be replenished (renourriej^ for which purpose^ 
two kilogrammes of sulphate of iron, and one of 
quicklime, are added, and it is twice raked. The 
vat may be replenished three or four times, dimi- 
nishing its ingredients in proportion as it declines 
io strength and quality. 

In the vats just mentioned, it is the potash and 
lime which give solubiKty to the indigo disoxi- 
dtsed by the action of the precipitated iron. It 
may be thence inferred, that the sulphate of iron 
employed should be little oxidized, for in a state 
of high oxidation it produces no effect. 

Lime may be used alone for precipitating the 
sulphate of iron, and dissolving the indigo. In 
this case, the solution of indigo is less concen- 
trated, and we cannot succeed, or at least we 
omnot succeed so quickly, in giving to cotton or 
thread (^J so intense a blue by means of that 
vat, as by the preceding. But this circumstance 
is even frequentiy of advantage. Some persons 
increase the concentration of this vat, by adding 
to it a little orpiment and potash. 

Bergman and Haussman have given particular 
descriptions of this vat, with proportions a little 
different. The latter remarks on this occasion, 
that the sulphate of iron must not contain copper. 
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for the oxide of copper restores the indigo, which 
it is our interest to keep in a state of deoxidation 
till it be combined with the stuff. This observa^ 
tion is applicable to all the cases in which sul- 
phate of iron is used along with indigo. He 
further remarks, that cotton cloth passed through 
water acidulated with sulphuric acid, on its quit- 
ting this vat, assumes a finer blue than if it be 
merely washed in the river, or set to dry. 
. We shall now point out a vat of this kind, the 
good constitution of which is confirmed by ex* 
perience j as also the different uses that may be 
made of it. 

The proportions employed for this vat are one 
part of indigo, two of sulphate of iron, and two 
of lime. After raking it for several hours in 
succession, when we set it, it is allowed to settle 
two days ; we then dye with it 

Before dyeing, the froth (Jleurie) is removed j 
and every evening, after the day's work is over, 
the replenishment is given to the vat, by putting 
into it some liquor (hovxUon) from a little vat 
prepared for this purpose, with a much smaller 
proportion of water than there is in the dyeing 
vat, to which the froth of the latter is added. It 
is raked, covered up, and left at rest till the work 
be resumed. When the vat is weakened, a little 
power is communicated to it by the addition of 
some lime, and sulphate of iron. 

For the dyeing of cloths, they must be stretch-* 
ed upon frames, fixing their selvages to little 
hooks (pins) with which the cross-bars of the 



OF THE BLUE VAT. 77 

frames are provided. By means of a rope, run- 
ning over a pulley, the frame is dipped into the 
vat. A slight agitation is given to it for a little 
while, to moisten the cloth more equably ; the 
frame being so suspended that the whole breadth 
of the piece may be in the vat, without allowing 
the bottom of the frame to touch the sediment. 
After letting it become blue (in the air), it is 
washed with care, especially if preserves (resist 
pastes) be printed upon it. In order to dye two 
blues along with white (spots), the reserve is im- 
pressed, which should cover the white and the 
pale blue. It is dyed, washed, and the reserve is 
a second time applied to the places which are to 
remain white : such as have been reserved at the 
first dyeing, not being so at the second, take a 
fighter hue than the ground of the cloth. When 
the reserved places are to be dyed after the blue 
dye, the mordant is mixed with the reserve. 

The property which the oxide of copper pos- 
sesses of giving up its oxygen to indigo, and 
thereby depriving it of its power of fixing on 
stufis, is made use of for reserves. 

The reserves are usually composed' of verdigris, 
pipe-clay, and several substances, which vary in 
different receipts. The verdigris is the only ac- 
tive one : the pipe^clay kept in suspension by the 
mucilage, which serves to thicken the reserves, 
may have the advantage of lessening the quantity 
of mucilage necessary for the thickening, and 
rendering the reserve more easy of application. 
To the verdigris, sulphate ef copper is usually 
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joined, and sulphuric acid is added, undoubtedly 
with the view of rendering this salt more soluble. 
The composition of a good reserve resolves itself 
into the employment of the most soluble solution 
of copper ; 1. For applying more oxide to the 
stuff; and i* That its crystallization may not 
make it difficult to print on. For very deep 
blues, however, which require a long continuance 
of the cloths in the vat, some substance must be 
added to the reserve that may prevent it from 
dissolving in the vats. , With this view, tallow or 
wax is intermixed, while the reserve is heating 
so as to thicken it. The compositions formerly 
used for reserves, owed much of their effect to 
the wax. It was kept in solution (fusion?) in 
order to be applied on the clotii, where it formed 
a kind of varnish that was removed by hot water 
after the dyeing. 

If it be wished to give doth blue figures on a 
white ground, a style of work called delft-ware 
bluey or Engtish blue, this process is divided into 
different stages. The ground indigo, mixed with 
sulphate of iron, is printed on the doth, which is 
stretched oh a frame similar to that above de- 
scribed, and passed through a vat containing 
lime. Here it remains for some time. It is Aien 
plunged into a vat which contains a solution of 
sulphate of iron, marking from S^^ to 4^ of the 
areometer of Baum^, (1.025 sp. gravity). It ia 
now returned into the quicklime vat, passing thaB 
alternately four times from one of these vats to 
the other. When it quits for the fourth time the 
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vat of sulphate of iroo, it is pliinged into a vat 
containiDg a feeble alkaline solution, in niiicfa it 
remaios an hour» and lastly, into a fourth vat 
holding sulphuric add diluted with water. 

What occurs in a vat, takes place here on those 
parts of the cloth to which the indigo and sul- 
phate of iron had been applied. The sulphuric 
add dissolves away the oxide of iron with which 
the cloth is covered. To remove it completdy, 
the cloth must be turned through this acid kept 
hot in a leaden boiler» 

To have patterns in delfl-ware blue, bearing 
di^rent shades, it is sufficient to put into the 
Gcrfour printed on, difierent quantities of indigo. 

Bergman describes another vat, very conve- 
nient and expeditious, for thread (yarn) and cot- 
ton, which is described also by Sche£fer.* Avery 
strong sdution of alkaU is taken ; 12 grammes of 
well-ground indigo are added to it for every litre 
of hquid. After some minutes, when the indigo 
is thoroughly penetrated with it, 24 grammes of 
powdered orpiment are put into the liquor. The 
iiath mnrt be well raked, when, in a few minuter, 
it becomes green, forms a blue froth, and shews 
a pellicle. The lire should now be extinguished, 
and the dyeii^ may be commenced. 

This vat does not differ frmn the preparation 
applied to cotton cloths, which is called pencilr 
hsag blue ("bku d^ application J^ except in the pro^ 
portioQs of orpiment, and especially of ivkdigp^ 

* Essai sur I'Art de la Teioture. 
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which are much larger than in the latter. For 
this preparation there is employed^ according to 
Hau8sman» for 100 kilogrammes of water, 15 of 
potash, 6 of quicklime, as much orpiment, and 
8 kilogrammes of indigo. Oberkamp^ the whole 
of whose processes have been Improved with so 
much care, employs a still greater proportion of 
indigo. In the process of Bergman, the indigo 
constitutes nearly the 24th part of the water ; 
still less in that of Scheffer ; l-12th in that of 
Haussroan ; and l-9th in that of Oberkampf. The 
proportions of the other ingredients vary in these 
different processes. It would seem, that these 
preparations may succeed within a scale very ex« 
tensive as to the proportions ; nor would it be 
easy to determine what are the most advanta- 
geous ones for the object proposed. 

Three processes are employed for giving blue 
in ^the art of calico-printing. 

The first of these processes is used for dyeing 
cloth whose ground is to be blue or green ; and 
whenever they bear colours which are to be kept 
from varying in the vat, these are covered with 
the white reserve. 

If the cloth is to retain a white ground, and 
bear blue figures, of one 'shade, or of several, 
the second of these processes is had recourse to. 
Sometimes one or two colours are joined to the 
blue thus made ; but in this case, they must be 
J4[>plied after the blue dyeing, because there is 
not a colour which may not be either destroyed, 
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or powerfully altered, in the operations which it 
requires* 

Lastly, in other circumstances, a blue is to be 
put on cloth covered with a pattern, all of whose 
parts are already coloured, and which leaves 
merely small spaces to colour blue. For this 
purpose, the blue is used which is applied with 
the pencil (small brush). 

This blue of application is thickened with gum, 
and put upon the pencil. It may be printed on, 
by covering with canvass the frame which con- 
tains the thickened colour, and removing the re- 
generated indigo with a scraper before applying 
the plate ; but only small objects of a slightly 
intense blue, which rarely succeeds, can be thus 
applied. 

Bancroft says, that he has substituted sugar 
for the sulphuret of arsenic with success ; which 
would be advantageous, on account of the price 
and poisonous qualities of this substance. The 
experiment did not succeed with us. 

The blue of application has been attempted to 
be prepared by means of the oxide of tin ; but 
the degree of concentration of the alkaline solu* 
tion adequate to the solution of the oxide and 
the indigo has not been hitlierto ascertained, so 
.as to be susceptible of thickening with the gums. 
This point once determined, a pencil blue will be 
had, which will possess the very great advantage 
of not occasioning a bulky deposite, which always 
embarrasses the vessels where this blue is mad^ 
in the ordinary processes, and which, however 
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well washed, causes a considerable waste of the 
indigo. 

In printing on cloth, ground indigo with oiide 
of tin» and passing the doth through a solution 
of oxide of tin in potash, delfl-ware blues may 
be made in a single vat We have been able to 
make in this way only light blues. Were this 
process brought to the point of producing more 
substantial blues, it would afibrd great advan- 
tages. 



CHAPTER IV. 
Of Saxon Blue. 

The name of S(u<m blue is given to the dye for 
which solution of indigo in sulphuric acid is em« 
ployed, because it was discovered at Grossen- 
hayn, in Saxony, by Counsellor Barthe, about the 
year 1740. This discovery was kept secret for 
some time, but it gradually spread abroad. At 
first the solution was not made with indigo alone» 
but alumina and antimony were added, and othw 
mineral substances besides, which were previously 
digested with the sulphiuic acid. Indigo was af- 
terwards added, and when the solution was com^ 
plete, it was used for dyeing* 

Bergman performed many experiments on this 
solution of indigo, which have thrown a great 
light, not only on its properties, but also on the 
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^neral cause of the fixation of the colouring par- 
ticles on stuffs. 

He employs, as has been stated before, one 
part of indigo well pulverised with eight parts of 
sulphuric or vitrioUe acid, so concentrated that 
its specific gravity is to that of distilled water as 
1.90 to l.OO. The mixture being made in a 
glass bottle, loosely stopped, a great heat is ex- 
cited. After a digestion of 24 hours, at a tem- 
perature of 20^ or SO"* R., the indigo is dissolved, 
but the mixture is entirely black and opaque. 
On adding water it grows clear, and yields suc- 
cessively every shade of blue, according to the 
quantity of water. In a great number of experi- 
ments which this illustrious chemist describes, he 
kept in boiling water for 24 hours the stuff in- 
tended to be dyed: he then put a determinate 
weight of it into a bath of greater or less strength, 
till the bath was deprived of colour fdecolorej. 
It follows from his experiments, 1. That one part 
of indigo by this process can produce a black- 
blue on S60 parts of stuff, which seems to be then 
saturated, for it could take no more indigo in a 
permanent manner. 2. That the cold bath acts 
as well as the hot 9. That the operation may 
be made ¥rithout waste of indigo, for the bath 
can be entirely blanched ; and if it has been too 
much charged, unsaturated stuff may be added, 
which absorbs all the remaining colour. 4. That 
the bath saturated with salt of soda (crystallized 
carbonate) yields only a very pale colour ; and 
with the sulphate of soda it gives a bright blue, 
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but much less feeble, so that these salts unite 
more or less with this dye. 

Similar experiments have been made on silk, 
which had, in Uke manner, been soaked in hot 
water, and which had been* withdrawn from the 
bath after 144 hours. The indigo dye forms a 
blue on silk as on (woollen) stuff; but the affinity 
which precipitates the blue molecules is weaker. 
Although the patterns of silk resist water alone 
very well, they cannot bear the action of soap. 

Threads and cotton took but very pale shades 
with this dye. 

The deepest shades obtained by this process 
with the employment of concentrated sulphuric 
acid are not liable to change, according to the 
statement of Bergman. He says, that having 
exposed to the sun all the patterns during two 
months, the Persian and Turkey blues (Coventry 
blues) were scarcely impaired; but that the light 
shades suffered much more, growing dead and 
greenish. 

Quatremere says, that among several dyehouses, 
he was acquainted with only two where the method 
of making the indigo dye, by sulphuric acid, pe* 
netrate into the interior of the stuff, or what is 
.called pierce or cut (percer ou trancherj^ was 
understood ; and that he gave it this property by 
introducing fixed alkaU into it, in the proportion 
of one part to one of indigo, with six of sulphuric 
acid. He has dyed with this preparation a sample 
of blue of the liveliest and deepest shade, and the 
section was as dark as the surface* 
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Poerner, who was much occupied with this 
preparation, recommends likewise the addition of 
alkali.* He says, that by this means the colours 
are more agreeable, and penetrate deeper. He 
further prescribes to take only four parts of sul- 
phuric acid to one of indigo. In the process 
which he describes, four parts of concentrated 
sulphuric acid are poured on one part of indigo 
reduced to a fine powder. This mixture is stir- 
red for some time, and then left at rest for S4 
hours. One part of good dry potash in fine 
powder is now added to it. The whole is well 
mixed, and left at rest for 24 hours, after which 
a greater or less quantity of water is added to 
it. 

The same author announces, that he has found 
a preparation of indigo in a dry form, which is 
more advantageous, and of more easy and con- 
venient use than the preceding, but that he can- 
not communicate it yet to the public. 

Bancroft adopts the proportion of sulphuric 
acid and indigo, as also the addition of alkali, re- 
commended by Poerner. He says, that the sul- 
phuric acid may be even diluted to a certain de- 
gree. He remarks, that the indigo of Guatimala 
is fitter for this solution than the others, ascrib- 
ing this peculiarity to its being more oxygenated, 
because lime water was probably not employed in 
its preparation ; on which account it was neces- 
sary to subject it to longer beating to effect its 

* Instruction sur I'Art de la Teinture. 
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precipitation. The difference presented in this 
respect by Guatimala, might ho we vet be owii^ 
only to its affording less yellow extractive matter, 
and to its molecules offering in their cohesion less 
resistance to the sulphuric acid. 

Bancroft states, that by precipitating the solu- 
tion of indigo with carbonate of lime a blue pre* 
cipitate may be had, which can serve for dyeing 
directly. This might possibly be the preparation 
announced by Poerner. 

Bergman conceived, that the Saxon blue owed 
its little permanence merely to the too feeble 
concentration of the acid which he employed for 
dissolving it But his trials must have led him 
into a mistake in this respect. 

For regulating the preparation and employ- 
ment of solution of indigo, what we have former- 
ly laid down must be borne in mind. 

The indigo suffers in this solution an alteration 
which cannot be avoided; but it should be so 
managed as to make it as small as possible. Con- 
sequently the heat should be tempered as nicely 
as may be, as well as the concentration and quan->^ 
tity of the sulphuric acid. When the solution is 
made, it is proper to dilute it with water, in order 
to preserve it, and to prevent the degradation 
making progress. 

A small quantity of alkali may have good ef- . 
fects, but a greater would be injurious, since the 
alkali possesses the property of dissolving the 
blue molecules precipitated from the sulphuric 
acid. Thus, as Haussman observes, soap and 
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aUcalies render stufis dyed in Saxon blue yellow, 
and water alone is sufficient to separate the cq« 
louring particles fixed on cotton. 

In the process commonly made use of for dye« 
ing Saxon blue, the cloth is prepared with alum 
and tartar. A smaller or greater proportion of 
the indigo solution is put into the bath, accord- 
ing^ to the lightness or depth of the shade wished 
to be obtained. The name composition is given 
in the workshops to this solution, and occasion* 
ally dial of bleu de Prusse, or Saxon blue. The 
clear shades may be made in the sequel of the 
deep shades, but they have more lustre when 
made in a fresh bath. For the deep shades, it is 
advantageous to poiir in the solution of indigo by 
portions, lifting up the cloth on the reel. 

Other details will be given on this dye, and 
particularly on the English blue, which is a mo- 
dification of it, when treating of green in the 
Sixth Section. 



CHAPTER V. 

Of Dyeing Blue by means of the Prussiate of 

Iron. 

As the prussiate of iron, or prussian blue, fur^ 
nishes a beautiful and permanent colour to paint- 
ing, attempts have been made to extend its use to 
dyeing. It was Macquer who sought to render 
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this substance useful to the art, after giving inr« 
portant observations on its nature* 

The chemical properties of the principle which 
forms Prussian blue with the oxide of iron, occa- 
sion very varied combinations and phenomena, of 
which we shall give merely such an idea as may 
be proper for regulating the operations in which 
it is employed. 

This principle is derived from a combination 
which is formed when any charcoal containing 
azote, as that of animal substances, is calcined 
along with alkali, and then moistened. The wa^ 
ter is decomposed; its hydrogen, on the one 
hand, forms ammonia with the azote, and, on the 
other, forms the colouring principle of prussiaQ 
blue with azote and carbon, whilst its oxygen 
produces carbonic acid. If the charcoal has been 
exposed to too strong a heat, it is deprived of its 
azote, as Gay Lussac observed, and then it can 
no more produce either ammonia, or the colour- 
ing principle of prussian blue. 

The name of acid is given to this colouring 
principle. . It has not, however, of itself this pro- 
perty, but acquires it by combining with a metal- 
lic oxide, particularly the oxide of iron ; for it 
then saturates the alkaline properties. As it is 
in this state that it exists in the alkaline prus- 
siates, we shall call it by this name, without re- 
gard to its complex composition. 

Whenever an alkali is made to act on the prus- 
siate of iron, the prussic acid, which retains some 
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oxide of iron, saturates the alkali, and thus the 
prussiates of alkali are obtained. The oxide of 
iron meanwhile retains a certain proportion of 
prussic acid. This latter compound has a yellow 
colour. In this state an acid makes a partition 
of the oxide of iron, till the yellow prussiate be 
brought to the state of blue prussiate. At this 
term the acids can no farther destroy the com- 
bination, unless heat be employed. 

The acids cannot all equally decompose the 
prussiates of alkali without an elevation of tem- 
perature, or without the agency of light. In this 
case a portion of the prussic acid assumes the 
elastic state, and volatilizes, whilst another falls 
down with the oxide in blue prussiate. 

If a solution of iron be mixed with a prussiate 
of alkali, the oxide combines with the prussic 
acid, and precipitates ; but it retains a portion of 
the alkali in its composition, so that the prussiate 
of alkali and prussiate of iron must be considered, 
both the one and the other, as triple combina- 
tions. In the one it is the oxide which predomi- 
nates ; in the other it is the alkali. Let us exa- 
mine the methods by which we can fix this first 
combination upon stufis. 

Macquer's first attempt was to soak cotton 
yam, wool, and silk, in a solution of alum and 
sulphate of iron ; next in an alkaline solution, 
which was in part saturated with prussic acid ; then 
in water soured with sulphuric acid, so as to dis- 
solve the portion of the oxide of iron combined 
with the prussic acid, which had been precipitat- 
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ed by the alkali uncombined with thifl acid. He 
repeated the immersioQS successively, and obtain* 
ed a fine blue, but very unequable. Wool and 
silk became rough to the touch by the action of 
the alkali, as well as by that of the sulphuric 
acid. 

It is easy to see that this process ought not to 
have been successful ; for as an alkali not satu- 
rated with prussic acid was used in a second im- 
mersion, the portion of unsaturated alkali must 
have dissolved more or less of the blue fixed in 
the first. If these experiments were therefore to 
be resumed, it would be requisite to employ an 
alkali saturated with prussic acid or lime water, 
and particularly magnesia, which have likewise 
the property of combining with this acid. 

In a second process this able chemist boiled his 
patterns in a solution. of alum and tartar, and 
turned them afterwards through a bath, in which 
he had mechanically diffused prussian blue. They 
were now dyed evenly, and were soft to the touch, 
but the shade was faint ; nor was it possible to 
make it deeper. 

Menon proposed another process for thread 
and cotton. It consists in dyeing the stuff at 
first black, and then letting it steep some minutes 
in a solution of prussiate of alkali. It is there- 
after boiled in a solution of alum, where it takes a 
very deep blue. A blue combination is formed, 
and the alum dissolves the remaining black par- 
ticles ; but the effect must be very irregular, ac- 
cording to circumstances. 
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Several attempts have been made to derive 
advantage from these experiments, and especially 
from the first method ; but whatever pains may 
have been taken, the colour was always faint, 
dull, and unevenly. This was given up in fa- 
vour of a process which has a considerable rela- 
tion to the second one of Macquer. The Prus- 
sian blue is merely difiused in muriatic acid, 
which does not make a true solution, but attenu- 
ates it enough, by its affinity, to cause it to pene- 
trate cotton goods more copiously. We shall 
now literally transcribe the description given of 
it by Roland de la Platiere,* which agrees with 
the practice of certain dyers. 

On fine prussian blue powdered, passed through 
a very close sieve, and put into an earthenware 
vessel, in an indeterminate q[uantity, but in the 
proportion of half a kilog^mme (about a pound) 
for eyery piece of goods, pour muriatic acid till 
the materials assume the consistence of syrup ; 
stir continually while it is in fermentation (che- 
mical action) for abopt half an hour ;' dilute well, 
and stir again from hour to hour, during a day, 
till finally no more fermentation is perceived. 
Thus the division of the particles will be very 
great, and their union with the acid intimate. 

Into a trough narrower than the ordinary ones, 
and more widened out above, two feet and a half 
high, two feet in diameter at the bottom, and two 
feet and a half at the top, put from seven to 

* L'Art du Fabriqaant de Velours de Colon. 
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eight gallons of water for one piece of velvet; 
add to it some of the composition, previously well 
diluted with water in a separate vessel. Pour this 
into the bath through a very fine sieve ; and as 
soon as the piece is arranged on the winch 
placed over the trough, rake the bath well, and 
let down the velvet quickly, working with the 
utmost possible activity, for one, two, or three 
hours, passing the piece in succession from the 
winch to the horse or board (planchej^ and from 
the board to the winch. 

As the Prussian blue is not really dissolved, 
but only much attenuated, and as it is heavy, it 
falls down rapidly on the stuff (matierej^ and 
always in larger quantity on the first that pre- 
sents itself. It thus happens, that the colour is 
at first wavy, and often in patches (placarded J ^ 
whatever pains be bestowed. This should excite 
no surprise. Such accidents must, however, be 
avoided as much as possible, by working the stuff 
over and over again, washing with the bath itself 
the portions most stained, working over again, 
sometimes one end first, sometimes the other, 
and then drying; lastly, working anew, always 
as equally and quickly as possible. It may now 
be dried a second time, if necessary, and worked 
once more till the wished-for shade appear, and 
the colour be very even. This dye requires the 
most expert of workmen. Between each drying 
the stuff is washed and beetled. In all kinds of 
baths the stuffs must always be previously moisten- 
ed. Were it dry, the bath would penetrate with 
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difficulty and great inequality. The last time they 
do not wash, but dry on the pole (a la rame) in 
the open air, either in sunshine or shade, provided 
the piece be well stretched. 

This colour, one of the most beautiful that art 
can produce, is unalterable in the air, and in all 
weathers, when it is well done. Roland de la 
Platiere exposed several patterns of it for six 
months consecutively; the colour heightened 
(raemonte) for some time, and finally lost some- 
what. The acids are not injurious to it ; even 
boiling in alum affects it slightly ; dust, however^ 
and friction on the creases of it, soon makes it 
fade. 

The methods heretofore pointed out for fixing 
the beautiful colour of prussian blue on stuffi, 
have not accomplished this object The first, 
which form a combination, yield only a weak or 
very unequal colour ; the last afford but a me- 
chanical fixation of blue molecules, which a slight 
friction can separate. It has been attempted to 
give more effect to the method of combination.* 

A combination can be produced between the 
prussiate of iron and a stuff*, only when the 
oxide of iron is previously combined with the 
stuff, so as to receive the prussic acid, because it 
(the compound) is insoluble, resembling indigo in 
diis respect ; but on impregnating a stuff directly 
with a solution of iron, in order to combine it 
with the oxide of this metal, inequalities are 

* Annales de Chimie, torn, zxi. 
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ioevitable, which become very obvious when they 
are changed into prussiate. This inconvenience 
is obviated in dyeing the stuff first grey or a 
deeper shade, according to the blue wished to be 
obtained ; for in this primary dye, a more uni- 
form combination is made of oxide of iron and of 
astringent matter with the stuff. 

Ah alkaline prussiate would not give up the 
prussic acid to the stuff; but on adding an acid, 
as the sulphuric, the action which this exerts on 
the base of the alkaline prussiate, determines the 
reparation of the prussic acid, which now enters 
into combination with the oxide of iron united 
to the stuff, expels the astringent from it, and 
takes its place, forming a fine blue colour. All 
the alkaline prussiates may be employed with 
this view. 

The process which has been pursued, con- 
sists in diffusing, in three or four parts of water, 
the prussiate of lime, or in dissolving a corres- 
ponding quantity of the prussiate of alkali in the 
water ; in keeping the liquor at a heat of 20 to 
30 degrees (R.)» and plunging into it for some 
time the stuff previously dyed, of a shade more 
or less deep, from grey to black. It is proper 
to begin with soaking it in hot water, and on 
taking it out of the liquor, to turn it through 
cold water. Sulphuric acid answered better than 
the muriatic. This method may be especially 
useful for procuring fine greens. We shall treat 
of it elsewhere. 



PRUSSIAT£ OF IRON. 9^ 

The trials were only made on cotton and silk. 
Bancroft has found the process equally success- 
ful with wool. 

The property possessed by the prussiates, of 
forming blue by giving up the prussic acid to 
the oxide of iron, may render them useful on 
employing them in the same manner to restore 
the colour of black stuffi, whose astringent has 
been destroyed by age, and in which the oxide 
of iron, grown predominant, produces a russet 
hue. They may also deepen the imperfect blacks. 
Thus a mixture of blue and.black is made, which 
increases, as we have seen, the intensity of the 
latter. 

The products of the prussic acid process, which 
we have just now detailed, have the great inconve- 
nience of being destroyed by the action of alkalies 
and soap, because the alkalies decompose the 
prussiate which is formed. This is a serious dis- 
advantage, particularly for cotton stuffi. If it be 
used, therefore, on such stulfl^, bran or other de- 
teigents should be employed, instead of soap, for 
cleansing them. 

Bancroft has made several interesting experi- 
ments, with the view of applying the other metal- 
lic prussiates to stufis. He obtained, in particular, 
a fine copper-red colour, by using solutions of cop- 
per. We have got this colour by impregnating 
cotton with a solution of copper, and following, 
in other respects, the process just described. 
Hatchet also made use of solutions of copper for 
forming, by means of the alkaline prussiates, a 

7 
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prussiate of copper, of a red bordering on brown, 
which presented interesthig properties when em- 
ployed as a colour, (pigment).* 

The celadon green was formerly given by 
means of sulphate of copper ; but this colour, 
which approaches very near to blue, is not per- 
manent, and is no longer in use. The processes 
employed in it may, however, be pointed ouL 
The cloth, washed in the fulling-mill, and moist- 
ened with hot water, is turned through a well 
saturated solution of soap, for about an hour, 
when it is passed for. half or three quarters of an 
hour through a solution of sulphate of copper or 
blue vitriol : by means of a net, the cloth is pre- 
vented from being made dull with the sediment of 
the soap and the sulphate of copper. Occasion- 
ally, for obtaining a more decided green, a solu- 
tion of copper was mixed with the weld bath ; 
sometimes verdigris was substituted for sulphate 
of copper. 

Hellot describes a somewhat different process, 
by which the Dutch produced this colour in per- 
fection. He says, that they mixed equal parts 
of lime and sulphate of copper in a bag ; and that 
they turned the cloth out of tiie boiler which 

* Bibliot. Britann. toL xxii. 

In the trials of the metallic prassiates, it must not be for- 
gotten that the alkaline prussiates contain prussiate of iron, 
which falls down in the operation ; whose colour may make 
that of the other prussiate to vary. If this be soluble, a re- 
sult may be ascribed to it, which is in reality owing merely to 
the prussiate of iron. 
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contained the solution of soap into another ad- 
joining one, where the particles of copper which 
escaped through the bag made it green. 

The blue colours procured by means of log- 
wood, of which we shall speak more particularly 
when treating of the properties of this colouring 
substance, cannot be compared in point of dura- 
bility to those given by indigo and prussiate of 
iron. 
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SECTION III, 



OF RED. 



CHAPTER I. 



Of Madder. 



Madder, a substance very extensively used in 
dyeing, is the root of a plant, of which two species 
are distinguished by Linnaeus. The first, the ru^ 
bia Hnctorum foUis senis; the second, rulna pere^ 
grinafoUis ijuatemis. The first has two varieties, 
the cultivated and. the wild madder, also named 
rubia silvestris monspessulana major. 

Although madder can grow both in a stiff 
clayey soil and in sand, it succeeds better in a 
rich (grasse)^ soft, moist, and very slightly sandy 
soil. It is cultivated in several of our departments. 
That of Zealand was generally regarded as the 
best which grew in Europe ; but the madder cul- 
tivated in the lower departments of the Rhine is 
not inferior. 

Madder, prepared for the purpose of dyeing, is 
distinguished into different qualities. That which 
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cofil^ from ih^ parent rootSf (mit^s ricines), is 
called gUtance gtistpt^ and noH grape is the pro- 
duce of the stems tbdt sink into the earth, where 
they lire trftnsfdrmed into rootsi to which the 
name couchis (layers) is given^ Each of these 
species is subdivided into getrance-^robie^ m-roMe, 
dtid nMrr6bS€i short or male (courte ou meUe)* 

When the roots o^ the madder are plucked up, 
(he touchU ar6 separated to form the madder non 
gtapCf to which are joined the fibres that have 
tiot ilttained a certain size, as well as the roots 
which ate too large, and contain mfbch heart ot 
ligneous substance. The best roots are those which 
have the size of a writing qniU, or at most of one's 
Utile finger. They are semitransparent, and red- 
dish, have a strong odour, and a smooth bark. 

The m^det, taken firom the ground and pick- 
ed^ should be dried in order to be ground and 
preserved. It is dried in warm climiates in the 
ofpen air ; but elsewhere stoves must be employed. 

It results from this difierence of preparatiob, or 
perhaps also from a varie^ in the plant, that two 
kinds of madder are distinguished, which differ iii 
thar dyeing properties. 

The first, which is cultivated at Smyrna, in the 
island of Cyprus, and in the ticvant, is known 
under the name of Uzari. Its culture is esta- 
blished in our southern departments, where it is 
by no means of worse quality. We .shall now 
take a summary view of the preparation to which 
it is subjected in our departments of the souths 
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agreeably to notes given ub by ChaptaL We &haU 
afterwards speak of the ordinary madder. 

The roots are dried in the air, on a paved floor, 
or on a hurdle. They are stirred about with a 
fork, and slightly beat, in order to separate the 
epidermis (outer skin) and the earth. What re- 
mains on the ground, composed of earth, epider- 
mis, and small roots, is sifted, and that left on the 
sieve forms what is called billou, common mad- 
der, which is fit for only dull colours. The roots 
of madder thus picked, are ground, either under a 
stone mill, or under knives similar to those of a 
]bark mill (tan mill). By n^eans of fanners or a 
boulter, there is separated, after a first milling, the 
madder called nan-robee. It is composed of a 
residuum of earth, epidermis, and bark. Aft;er a 
second milling, what is separated is called mi-robee. 
Finally, after a third milling, the madder robee 
is obtained^ which is of the best quality. The 
r^i-robee is preferable, however, when it comes 
from somewhat thick roots. When milling is 
performed for one's own use, only one quality is 
made ; or if a very brilliant colour be wanted, the 
worst quality is separated by a first grinding, and 
the product of the second is employed. This is 
called in the south, grappier. 

The roots of good quality are of middling size, 
little branchy (jpeu rametises\ and their fracture is 
of a lively reddish yellow. Such as grow wrink- 
led in the course of drying are not good. For 
the madder to be properly ripened, it should have 
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reached its third year, and be plucked in the 
fourth. 

The preparation of madders is carried on in 
the departments of the Rhine, by more numerous 
iterations. 

The roots are dried in ai stove, heated by means 
of a furnace} from which the air is allowed to issue 
only at intervals, at the moment when it is jddged 
to be saturated with moisture. The furnace (flue) 
occupies a great portion of the floor ; above, are 
three open floors, on which the roots are distri- 
buted in layers of about two decimetres (nearly 
8 inchea). At the end of S4 hours, those which 
are on the first stage (or floor) directly above the 
stove are dry, when they are taken away and re- 
placed by those of the superior floors. This 
operation is repeated whenever the roots over the 
stove are dry. The dry roots are thrashed with 
a flail, passed through a talard similar to that 
employed for com, and then parsed through a very 
coarse sieve. What passes through is farther 
thrashed, talarde^ and sifled through a finer sieve 
than the first. These operations are repeated five 
times, proceeding successively to sieves still finer 
and finer, and setting aside every time what re- 
mains on the sieve. What passes through the 
fifith sieve is rejected as sand and dust. After 
these operations, the whole roots remaining on 
the sieve are cleaned with common fanners, and 
women separate all the foreign matters which had 
not been renioved before. For dividing the roots,* 
thereafler, into different qualities, a brass sieve is 



I 



102 QF IHADDEE. 

made use of» who^e in98he9 are from six to tbrc^ 
mUlimetres in diameter (from l-^^h to l-8th \w\^ 
1^). What passes through the finest is rejected j 
and what passes tlirough the coarsest is regarded 
as of the best quality. These roots, thus sepa-; 
rated, ar^ parried into a stove, qf a construction 
somewhat dilferent from the first, They are spresid 
out in layers of about a dedmetre in thickness, 
(nearly 4 inches E*)' ^ l^g^ latticerwork frames, 
and the drying is known to be complete, whea 
on taking up a handful and squeezing it, the 
roots hrei^k esM»ily. Qn quitting the stove, the 
madder is carried, still hot, into a machine, where 
it is rasped {rwp6e\ and a sieve separates the 
portion of the bark reduced to powder. Tbisi 
operation is repeated three or four times, then the 
boulter is had recourse to* What passes through 
the siev^, or the br;»s meshes of th^ boulter, isi 
regarded as common m^Hlder, and what issues at 
the extremity of the boulter is called the flour« 
Lastly, the mi^dder which passes through the 
boulter is ground in a mill with vertical stones, 
^nd then passed through sieves of different sizes. 
Wh^t remains ^bove is alwa}^ better than what 
goes through* 

The madder of Alsace is reduced to an exr 
tremely fine powder, and its colouring matter is 
extracted by a much lojiger ebullition than is 
necessary for the Itzaru The prepared madders 
ought to be carefully preserved fncmi humidity, 
because they easily imbibe moisture, in which 
case ^rmentation spoils their colour. 
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lyAmbounii^ and Beckman have asserted, 
that it is more advantageous to employ the fresh 
root of maddar than what has been iiubmltted to 
dettocatuNS, especially by means of stoves. But 
in its state <^ freshness, its volume becomes 
trooUescmie in the dyeing bath, and unifixrm ob- 
aervatkm seems to prove that it ameliorates by 
Bge. Bemdes, it must be rendered susceptible of 
keeping and canning easily. 

The celebrated Watt made experiments on a 
very choice madder from Zealand, which are well 
adapted to display the properties of its colouring 
particles. We shall detail them. 

A. This madder is of a brownish orange colour, 
and of the consistence of a coarse powder, pos* 
teasing a slight degree of cohesion : it attracts 
moisture, in which case it loses its properties, so 
as to become unfit for the purposes of dyeing, 

B. With water it affords an infusi<m of a brown* 
iflh orange colour ; its colour cannot be extracted 
without a copious addition of water, Margraff 
directs three quarts of water for two ounces of 
madder. Its colouring particles may be extract* 
ed either by hot or cold water ; to the latter it 
appears to give a more beautiful colour ; its de* 
coction is brownish. 

C. When an infusion or decoction of this drug 
is slowly evaporated in an open vessel, a pellicle 
is formed on the surftce, which gradually falls to 
the bottom ; after which fresh pdlides are sue* 
cessively formed until the evaporatkm is finished. 
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D. The extract thus prepared is of a dark 
brown ; it partly dissolves in water, to which it 
communicates a lightish brown colour. 

E. The infusion set to digest for some days in 
an open vessel, which should be of such a hdght 
that the liquor reduced to the form of vapour 
may fall back again, deposites dark brown pdli- 
cles. The liquor remains of a brownish colour, 
and the pellicles are soluble in water, but with 
difficulty. 

F* Alum forms in the infusion B a deep brown- 
ish red precipitate, composed of pellicles, and the 
supernatant liquor is of a yellow colour, inclining 
to brown. 

G. Fixed alkalies precipitate from this last 
liquor a lake of a blood-red colour, which has 
greater or less intensity, according to the quan- 
tity of alum that has been dissolved in it. In 
this way, a blood-red lake may be obtained ; but 
we cannot, by any means hitherto known, give it 
the brightness of cochineal lake : in oil it is tran- 
sparent, but in water it is opaque, and without 
beauty. 

H. If a superabundant quantity of alkali be 
employed, the precipitate is redissolved, and the 
liquor becomes red. 

I. The lake precipitated by potacdi is of a more 
beautiful colour than that by soda. 

K. Calcareous earth precipitates a more dark 
and brown coloured lake than alkalies, particu-. 
larly if it form lime water. 
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L. If a few drops of alkali be added to the 
water employed in making the infusion B, the 
infusion extracts many colouring particles of a 
deep red, bordering on brown. Ist, Alum pre- 
cipitates a deep brown lake from this infusion. 
fi<%. Acids added in small quantity change it to 
a yellowish colour, and in greater quantity render 
it a brown-yellow ; but they precipitate nothing 
from it. Sdbff This infusion evaporated to dry- 
ness, forms a gummy extract, which easily dis- 
solves in water. 

M. If the infusion B be made with water very 
slightly acidulated with a mineral add, it is yel- 
lowish. 1^^ This liquor, by long digestion, be- 
comes of a greenish-brown, and the yellow ap- 
pears to be destroyed, ^b/9 The addition of an 
alkali restores the red colour ; and the infusion 
then afibrds, on evaporation, an extract, which 
readily dissolves in water. 

N. If carbonate of magnesia be added to the 
water used for the infusion B, the infusion is of a 
clear blood-red, and on evaporation forms a blood- 
red extract, which readily dissolves in water. 
Istf A solution of this extract, which is employ- 
ed as a red ink, wheii exposed to the light of the 
sun, becomes yellow. Qdfy, Alum precipitates 
from this inibsion a small quantity of an ill- 
coloured lake. Sdfyj Alkalies give it a redder 
and more fixed colour. 

O. If tiie infusion' be made with a solution of 
alum, it is of an orange-yellow. This infusion, 
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precipitoted by an alk»li» aflfords a lake resem^ 
bliqg ihat of F, but its colour is not ao good. 

P. A isi^utioii of sugar of lead, added to the in* 
fusion B» forms a brownish«red precipitate. Ist^ 
A solution of mercury in the nitric acid, gives a 
purple-brown precipitate, ^dfy, A solution of 
sulphate of iron, a fine bright brown precipitate* 
Sdfyf A solution of sulphate of zinc has not been 
tried. 4k//ify, A solution of sulphate of manga^ 
nese, a purple*brown precipitate. SMy^ A soluv 
tion of iron in aqua regia has not been tried. 

Q. The infusion B being mixed, while hot, 
with the inAision of cochineal, a brownish<»re4 
precipitate, bordering on a deep purple, was 
formed, of difficult solubility in water. By con* 
tinning the digestion, a greater quantity of this 
precipitate appeared. 1st, A pattern soaked in 
the preparation which the linen-printers use, 
having been dyed in this mixture, took a brown- 
ish-^red colour ; and after having been boiled in 
a solution of soap, the colour appeared pretty 
good* 2^^ The solution of soap became very 
red, but communicated a very indifferent colour 
to paper. 

M. Merim6, a painter, who s^s to render 
physical science subservient to his art, has made 
some interesting experiments on madder, the ob»* 
ject of which was to procure a lake, uniting dura* 
bility to lustre. The results of these experiments, 
which he has communicated to us, may possibly 
be useful in dyeing. 
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The pellicle, wbicb aenrep as a bark to the 
madder jroot, was separated from its pulpy and 
ligneous piMrt, and be obtained from both a lake 
whose lustre approaches to that of carmine, but 
which is much more durable when he previously 
submitted them to immersions and lotions, so as 
to remove a dun colouring substance. The bark, 
however, yielded less than the ligneous portion. 
Afler the preliminary immersions, he digested 
tbem in a feeble solution of sulphate of alumina ; 
after which ^e precipitated by alkali this solu- 
tion, which varied in the depth of the shade. 

It appears then that madder may be consider- 
ed as composed of two colouring substances, one 
of which is dun (tawny), and the other is red. 
Both of these sulratances may combine with the 
stufi. It is of consequence, however, to fix only 
the red part The dun portion appears to be 
more soluble, but its fixity on stufis may possibly 
be increased by the affinity which it has for the 
red portion. 

The difierent additions made to madder, and 
the multiplied processes to which its dye is some- 
times exposed, have probably this separation for 
thdr chief oli^ect. 

The red portion of madder is soluble, but in 
small quantity, in water. Hence, a limited con- 
centration can he given to its solution. If the 
proportiqn of this substanee be too muoh in- 
creased, so far from obtaining a greater elBfect, we 
merely augment the proportion of the dun part, 
which is the more soluble of the two. 
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The red part appears to be especially apt to 
form the pellicles observed by Watt De Saus- 
sure has shewn, that during the formation of 
these pellicles in the extracts of vegetable sub- 
stances, for which the contact of air is required, 
the oxygen gas is changed into carbonic acid \ 
that water is at the same time formed by the 
more intimate union of the oxygen and hydro- 
gen contained in the substance, and that the re- 
siduum thereby gets an excess of carbon ; so that 
in the experiments of Watt these pellicles dis- 
solved but partially, and their solution was brown. 
The red particles, therefore, lose their solubility, 
and become brown by ebullition, without the in- 
fluence of atmospheric air. The cause of this 
last alteration is not hitherto determined by ex- 
periment. 

Potash, and carbonate of potash, augment the 
solubility of the two colouring parts, without 
accelerating the effect of oxygenation ; thus, it 
would seem to be advantageous to add a small 
quantity of alkali to the madder baths. 

The solution of tin affords lakes devoid of 
lustre, probably because the two species of con . 
louring matters are precipitated together. This 
mordant, of so gr6at advantage in a great number 
of dyes, can hardly be useful in those of madden 
We shall see, however, that it is capable of 
heightening the brilliaDcy of the. Adrianople red ; 
but at a period of the operation when the dun > 
part has been removed. 
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The considerations which we have just .now 
presented, are, in part, nothing but conjectures, 
towards explaining the properties observed in the 
diflerent processes to which madder is subjected. 
We suppose, for example, the existence of two 
species of colouring particles ; but these may 
possibly be derived from a single one, which, by 
the successive operations that it undergoes, is re« 
solved into two* 



CHAPTER IL 
Of the Processes used in dtfeing with Madder. 

Wool would take with madder only a weak 
aikd perishable dye, were not the colouring parti- 
cles fixed by a base, which combines them more 
intimately with the stuff, and which screens them 
in part from the destructive action of the air. 
For the accomplishment of this object, the stuff 
is, first of all, boiled with alum and tartar, for two 
or three hours \ after which it is drained, slightly 
wrung, then enclosed in a bag, which is carried 
into a cool place, and let alone for some days. 

The dose of alum and tartar, as also their rela- 
tive proportions, vary much in different dyehouses. 
For one pound of wool, Hellot adopts a little less 
than the third of alum and tartar. If the propor- 
tion of tartar be increased to a certain degree, 
instead of a red, there would be obtained merely 
a deep^ but durable cinnamon colour^ because 
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the adids tend^ as we have seen^ to give a yellow 
hue to the colouring portion of madden Poemer 
diminishes sotoewhat the proportion of the tartar ; 
of which he prescribes only on&*seventh of the 
alum. Sefaeflfer, on the other hand, prescribes a 
quantity of taitar double that of alum^ Bttt it 
has been ascertained^ that by emplo)ang one^half 
of tartar, the colour inclined more to the cinna- 
mon than when it had been reduced fa one-fottrth 
of the alum. 

Ebullition must be avoided for the dyeing bath 
into which merely madder has been put, 'because 
at this degree of heat the colouring substance is 
easily spoiled^ and assfumes a deeper hue« 

. When the water is no hotter than the hand can 
endure, Hellot directs to 'dirdw into it one part 
of the finest grape madder for two parts of the 
wool to be dyed, and to rake well bef<Me intro^ 
dudng the wool, which niust be kept an hour in 
it without making the bath to boil y but to fen- 
der the dye faster, it may be bdiled towards the 
end of the operation for three or four minutes 
at most. Beckman recommends to add a little 
alkali to the madder bath. 

By this process, reds are obtained which are 
never so beautiful as those of kermes, and much 
less so than the lac and cochineal ones j but as 
they cost little, they are employed for common 
stuffi, which could not bear the expense of a 
dearer dye. The madder reds are occasionally 
rosed with archil and brazil wood, to make them 
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inctte beautifiil and velvety ; but the lustre lent 
by this meftDB i% oot lastiog^ 

Poemeri Scb^£fer» Bergtxuutit hftve eloplojed 
solution of tin in di^rent nkidto i but 6Ut own 
multiplied experiments do not confinn the ad- 
vantage of thetie processes* 

Madder does not afford a colour of sufficient 
fariUtancy for dyeing silk» and we conceive it use- 
less to detail the processes which Lafolie, Scheffer^ 
and Oiobert have given on this subject 

Madder is employed &r dyeing Unen and cot- 
too red, and even for giving them several other 
colours, by means of diffisrent mixtures^ It is the 
colouring drug most useful for this kind of dyeing. 
It is proper, therefore, to shew in sufficient detail 
the diffisrent methods by which this dye may be 
rendered more permanent, beautiful, and diver- 
sifed in its effects. linen takes the colour of 
madder with more difficulty than cotton ; but the 
processes which succeed best with the one, are 
aUo preferable for the other. 

Two species of madder red on cotton are dis- 
ttoguisbedj the one called simply madder red, 
the other possesfing far more lustre, is called 
Turkey red, or Adrianople red^ because it was 
for a long time obtained from the Levant. 

We may also regtf d as a distinct dye, that em- 
ployed in calico printing. These three kinds of 
processes now to be described, may mutually 
throw light on one another, and serve to deter- 
mine the most proper means for acc(Mnplishing 
the object of each. 
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Vogler has tried the effect of a. great number 
of the substances employed as mordants, or in the 
dyeing bath, and he found that those which pro- 
duced the best effect were glue, ox-gall, and other 
animal matters, as sheep's dung. Muriate of* soda 
rendered the colour faster, but more dull. Gall- 
ing, likewise, procured a richer colour (pbis 
naurrie). Other astringents, sumach, and pome- 
granate rind, for instance, produced a similar 
effect. A little alkali added to aluni improves it. 
A small quantity of tartar has been useful, but 
too great a proportion of tartar, as well as of other 
acids, makes the colour pass to yellow. Different 
metallic salts produced some variations in tJie 
shades and solidity, but not remarkable enough 
to deserve notice. In speaking of black, we have 
detailed the process which Vogler indicates for 
dyeing cotton black by means of madder. He 
justly remarks, that drying is usefiil between each 
operation, after rinsing the cotton on its quitting 
the bath. This drying ought to be performed in 
the shade, especially when alum is employed, be- 
cause when too much of this is thrown down on 
the stuff, it crystallizes on its surface. He fur- 
ther remarks, that an ebullition of too long con- 
tinuance in the madder bath destroys the colour 
with which the stuff is charged. 

In the experiments of Vogler, cotton took the 
colour always better than thread (linen) ; the dif- 
ference, however, was not very great, when the 
subject was a hempen or woollen cloth, a little, 
worn, and become soft to the touch ; and when 
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its texture was very loose, or the yam was slightly 
twisted. 

Le Pileur d'Apliguy gives a very detailed de- 
scription of the process followed at Rouen, for 
dyeing cotton red. We shall copy it. 

The cotton must be scoured (decrettsej^ then 
galled in the proportion of one part of nut-galls 
for four of cotton, and lastly alumed at the rate 
of one of Roman alum for four of cotton, and : 
the same proportion of water. To the solution 
of alum there is added one-twentieth of a solution 
of soda, made with one-fourth of a kilogramme of 
ordinary soda per litre. 

Some persons put in one-half less soda, and di- 
minish the water by a s}xth, replacing the differ- 
ence by a solution of tartar and arsenic. Le 
Pileur d'Apligny considers the last ingredients to 
be hurtful. 

When the cotton has been withdrawn from the 
mordant, it is gently wrung with the pin, and' 
dried. The more slowly the dr3dng takes place, 
the more beautiful is the colour. Usually only 
ten kilogrammes of cotton are dyed at a time, 
and it is even more advantageous to dye no more 
than one half; beilrause, when too many hanks 
\ are worked in the copper, it is more difficult to 
dye them uniformly. 

The boiler in which this latter quantity of cot- 
ton is dyed, should contain about S40 litres of 
water. It is to be heated ; and when the hand 
can hardly be suffered in it, three kilogrammes 
of good grape madder of Holland are to be put 
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in, and carefully distributed through this bath* 
Whenever it is well mingled, the cotton is to be 
plunged into it, hank by hank, previously passed 
over the sticks, and allowed to rest on the edge 
of the boiler. The whole cotton having been 
plunged in the bath, the hanks are worked and 
turned in succession round every stick, during 
three quarters of an hour, preserving the bath 
always at the same degree of heat, without letting 
it boil. On the expiration of this time, the cot- 
ton is lifted up, and withdrawn on the edge of 
the boiler. About half a litre of the soda ley 
above-mentioned, is now poured into the bath. 
The cotton is again let down into the copper, 
and is boiled in it for twelve or fifteen minutes. 
Lastly, it is lift;ed out, drained, wrung, washed in 
the river, and wrung a second time on the pin. 

After two days a second maddering is given 
to this cotton, at the rate of one-half its weight 
of madder, working it in the same way as for the 
first maddering, only no ley is added, and pit- 
well water is used for the bath. This maddering 
being finished, the cotton is allowed to cool, wash- 
ed, wrung, and dried. 

Le Fileur d' Apligny thinks that this method of 
dyeing at two baths is not beneficial, because it 
wastes more time and fuel, and because the se- 
cond maddering cannot afford much dye, the salts 
of the mordant having been exhausted by the 
first. He proposes another method, already pur- 
sued, he says, with success, by several dyers. It 
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consists in giving two alumings to the cotton, and 
then dyeing it in a single bath. 

To brighten this red, a quantity of tepid water, 
sufficient to soak the cotton, is put into a boiler 
or a tub. About half a litre of ley is poured over 
it. The cotton is dipped in 'this bath, by por- 
tions, left there an instant, lifted out, wrung and 
dried. According to Le Pileur d'Apligny, this 
brightening is a useless operation. As the red 
cotton (yam) is intended for making cloth, from 
which the dressing (Vappret) must be partially 
removed after it is woven, the colour of the cot- 
ton is brightened at the same time, by being 
turned through hot water, quickened with a little 
ley. On taking them out of this water, these 
cloths are washed in the river, spread out on the 
grass, where the red brightens much better than 
it could do by any other operation. 

Wilson rightly prescribes the use of the mor- 
dant, known by the name of calico-printers' mor- 
dant, which will come under our consideration 
in dyeing cotton red. By his process, it is re- 
quisite to gall, dry, impregnate with a mordant 
dilated with hot water, dry again, madder, wash, 
and dry. 

The mordant employed for producing reds on 
printed goods, is the acetate of ainmina, pre- 
pared by the processes already described, and 
more or less concentrated, according to the in- 
tensity of the shade wished to be obtained. 

When the goods have undergone the desicca- 
tion, which ought always to follow the printing 
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on (of the mordant), they are turned through a 
boiler, which contains cow dung diffiised through 
water. For the mordants intended for light 
shades, it is proper not to leave the cloth in 
it more than five or six minutes, at a gentle 
heat, not exceeding 4>5^ R. The heat may be 
increased, and the duration of the dunging, for 
mordants which are to produce deep colours ; but, 
in all cases, it is to be conducted with great cir- 
cumspection, because, by pushing it too far, the 
mordant is removed from the cloth, and by doing it 
too little, the mordant not combined with the stufl; 
which lies loosely on it, afterwards impoverishes 
the dyeing bath, and fixes on the portions of the 
cloth, which are to remain white, some of the 
colouring matter that cannot be completely de^- 
stroyed, without affecting the colour very consi- 
derably. 

For maddering, the madder is carefully mixed 
with the hot water of the boiler, immediately 
after kindling the fire beneath it, and the cloths 
being attached to each other at their ends, are 
introduced. They are kept in motion during the 
whole time that the maddering lasts, so as to be 
evenly dyed, with which view they are passed 
round a winch that may be turned by a child. 
The fire is to be gradually raised, so that the 
bath be brought into ebullition in three quarters 
of an hour, or an hour at farthest. At this pe- 
riod the operation should be stopped the instant 
that the colours on the cloth have assumed the 
suitable shade i but if the shades be deep, the 
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maddering may, without inconvenience, be pro- 
longed till the bath becomes dirty, and changes 
to a tawny hue. In this case, even two madder- 
. ings should be given to the cloths, dividing be- 
tween them the quantity of madder requisite for 
giving the colour all its intensity ; for the colour- 
ing matter of the madder is spoiled by ebullition ; 
and by thus prolonging it, as would be neces- 
sary were the whole madder employed in a single 
bath, we should not only fail in raising the colour, 
on account of the alteration which the colouring 
matter experiences, but at a certain term even 
what had been already fixed on the cloth would 
be degraded, and thus we should obtain colours « 
which are neither sufficiently deep (strong) nor 
bright. 

By adding a little potash to the madder the 
moment it is put into the boiler, the solution of 
the colouring matter is facilitated, and the colours 
are more speedily raised. The addition of a cer- 
tain quantity of chalk appears to brighten the 
colours a little, especially when they are faint : 
bran is much more efficacious, and ought not to 
be neglected when light and brilliant hues are 
wanted. If the maddering have been well ma- 
naged, the white ground may be afterwards re- 
' stored, by passing a single time through bran, and 
then exposing on the grass. 

Immediately after the maddering, the goods 
are washed and passed into coppers, in which 
bran is boiled in water ; they are laid out on the 
grass; and these two operations are alternately 
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repeated^ till the unprinted parts of the cloth 
have recovered their whiteness. 

The maddering of printed goods requires pains 
and precautions, which long practice alone can 
teach. The causes which make their effects to 
vary, are too numerous for us to point them all 
out here. The quantity of madder employed, the 
duration of the maddering, the manner of manag- 
ing the fire, are, along with the dunging, the 
circumstances which have most influence; and 
they cannot be subjected to any rule, because 
they must difier more or less in almost every 
process. 

It is plain, that all these operations have for 
their objects ; 1^^ to remove the mordant uncom- 
bined with the cloth; ^d, to fix the colouring 
matter ; 3d, to carry ofi", by the action of the air * 
and bran, the dun colouring matter which is mix- 
ed with the madder, as well as the colour which 
covers the parts of the cloth not impregnated with 
mordant. 

The cloths intended for printing ought to be 
very carefully bleached. The more perfect the 
white is, the more lustre do the colours take, and 
the more easy is the unmaddering. The fine 
whites on sale, are not even sufficient ; and it is 
right to give them, at least, one ley, one exposure 
on the grass, or one immersion in oxygenated 
muriatic acid, and to let them also soak some 
hours in water acidulated with sulphuric acid. 
Very frequently, several leys and several immer- 
sions must be given. Thus the dressing (paste) 
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is completely removed, the remaining colouring 
matter of the cloth is destroyed, which, by fixing 
in a very durable manner that of the madder, 
migbt render the unmaddering a difficult opera- 
tion ; and thus also the greater number of the 
stains formed during the maddering, to which the 
name of madder spots are given, are prevented. 

These stains, almost indelible, very common on 
certain kinds of cotton cloth, and of a colour per- 
fectly similar to what madder gives to those parts 
of the cloth impregnated with oil, seem to arise 
from a combination with grease or oil, analogous 
to what takes place in the preparations of Turkey 
red. It is very probable that they are produced 
by the grease employed in the paroUf or by the 
soap which must be employed in bleaching. The 
combination which in that case may be formed 
on the stuff, resists the subsequent operations 
well ; and it will be seen, in the process for the 
Adrianople red^ that the action of alkaline solu- 
tions, even pretty concentrated, is insufficient to 
destroy the combination of the oil with the cotton. 

A strong ley, run off very hot, does not afford 
a complete guarantee against these spots, although 
it may be the surest means of avcnding them. It 
would be of great consequence for calico printers 
to be able to exclude from weaving and bleaching 
both grease and soap. 

The Adrianople red nas a lustre, which it is 
difficult to imitate by all the processes hitherto 
described. It has, besides, the property of resist- 
ing more completely the action of the different 
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reagents, as alkalies, soap, alum, acids. Vogler 
acknowledges, that by his numerous processes he 
has not been able to obtain a red possessing a 
durability equal to tha£ of Adrianople, although 
he formed one much more permanent than the 
false Adrianople reds, which are often used for 
the siamoises and other red goods. 

Aquafortis (dilute nitric add) is, according to 
the same author, the surest and most expeditious 
means for distinguishing the true red of Adrian- 
ople from the spurious. It is sufficient to plunge 
a thread of the latter into it. It is soon seen to 
grow pale, and in less than a quarter of an hour 
it becomes white, whilst the true Adrianople red 
remains an hour without being affected, and it 
never loses the colour entirely, which only turns 
orange. 

The Adrianople red, which for a long time came 
' to us through our Levant trade only, stimulated 
the industry of our artisans ; hut the attempts 
were for a long tin^e fruitless, or success was con- 
fined to a small number of dyehouses. Abb^ 
Mazeas published experiments which threw much 
light on this dye ; and the government promul- 
gated in 176^9 from information that it had pro- 
cured, an instruction^ imder the title of Memoir, 
containing the process for the incarnate cotton red 
dye of Adrianople on cotton yam. The same 
description is found in the treatise of Le Pileur 
d' Apligny ; but this process has not completely 
succeeded. It appears that the fault consisted 
principally in the too great concentration of the 
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alkaline solutions. A mystery is made in the 
different dyehouses of the changes introduced 
into the process, by means of which more or less 
success has been obtained. We shall now give 
the description which Clerc, who conducted with 
success a manufacture of this kind at Vaudreuil, 
communicated to the author of these Elements, 
(BerthoUet, sen.)) and which, appears to dilSfer 
very little from the most usual practice. 
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Process of the Adrianople^ or Turk^ Red. 

Lei* there be 50 kilogrammes of cotton to dye. 
We must begin by scouring it well. This opera- 
tion is performed by boiling the cotton in a cop- 
per with a soda ley, at one degree of the areo* 
meter of Baum6 ; and there is usually added the 
remainder of the bath which has served for pass- 
ing the cottons through in the white preparation^ 
(en Fappret blanc\ which is called sickiou. 

For scouring the cotton properly, and prevent^ 
ing it from entangling, a cord is passed round 
three hanks, (the hank is composed of four skeins 
or knots {pentes\ which weigh altogether half a 
kilogramme). It is thrown into the copper when 
the ley begins to boil. It is carefully immersed, 
so that it may not be burned upon the sides of 
the boiler, which should hold about 600 litres for 
50 kilogrammes of cotton. The cotton is per- 
fectly cleansed when it sinks of itself in the cop- 
per. It is then taken out and washed knot by 
knot (pente par pente) in the river. Lastly, it 
is wrung and stretched out to dry. 

Second Operation. — Dung Bath. 

Put into a tub 50 kilogrammes of Alicant ba- 
rilla, reduced to coarse powder. This tub must 
be pierced with a hole near its bottom, that the 
liquid may run from it into another tub placed 
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beneatb. The barilla being in the upper tub» 
about SOO litres of ley water are poured over it. 
When the water which is let off into the inferior 
tub marks two degrees dn the pese-Iiqueur of the 
8oap«boiler, it is fit for the dung bath, which is 
made in the following way. 

From IS to 15 kilogrammes of sheep's dung 
are set to steep in a large earthen vessel, in the 
ley of two degrees, and it is broken down with a 
wooden pestle. It is then passed through a hair 
sieve placed over the vat in which the bath is to 
be prepared. Into this vat 6i kilogrammes of 
olive oil of Provence s^re poured, stirring well 
with a rake, in order to mix the oil with the soda 
ley and the dung. Some of the soda ley is poured 
over it. There are usually required nine pailfuls 
of water to soak 50 kilogrammes of cotton, (the 
pailful containing 16 litres). When th6 bath is 
thus prepared, the cottoii is to be passed through 
it. 

For this purpose some of the bath is lifted in a 
wooden bowl, and poured into an earthen vessel, 
built at a convenient height for working easily. 
A hank of cotton yarn is taken and worked well 
with the hands. It is lifted up several times, 
turning it about in the vessel, and afterwards 
hung up on a woodeii hook attached to the wall. 
It is slightly wrung out, and thrown on a table. 
The same operation is repeated on each hank. 
The table on which the cotton is thrown should 
be raised two or three decimetres (about 10 
inches) from the ground. A workman takes a 
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,hank in each hand, and strikes it on this table to 
extend the threads. He changes the side (turns it 
over) three times, afterwards makes a small twist 
to form a head to the hank, and lays it flat on 
the table. Not more than three hanks should be 
put on one another, because too great a load 
would squeeze the bath out of the under hanks. 
The cotton must remain on (he table 10 or 12 
hours ; after which it is carried to the stretching 
(frames), in order to be dried. 

Third Operation. — Bath qfOih or White Bath. 

The ley of soda of two degrees of the pese- 
liqueur is taken ; and after cleaning thoroughly 
the tub in which tlie dung bath stood, there is 
put into it 5i kilogrammes of olive oil, and the 
soda water is pouted over it, working ( brassant) 
well with the rake (paddle), in order to incorpo- 
rate the oil. This bath should resemble thick 
milk ; and, when good, the oil must not separate 
at its surface. Some of this bath is next put 
into the earthen vessel, and the cotton is turned 
through it hank by hank, as in the preceding 
operation. It is thrown upon a table, and crepedf 
(that is, beat on the table), and thereafter left on 
the table till next day, when it is taken to the 
stretching to be dried. 

j^. JB. — About eight pailfuls of ley are requir- 
ed for this bath. 
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Fourth Operation. — First Salt. 

On the soda sediment (marc) in the tub, fresh 
soda is put, if the water poured over the former 
has not three degrees. For this operation eight 
pailfuls of soda ley must then be taken, which 
are poured into the tub over the remainder of the 
white Bath ; and the cotton is passed through it 
as above. This operation is called giving the first 
'salt. The soda ley has three degrees. 

Fifth Operation. — Second Sdlt. 

The cotton is passed through a soda ley of four 
degrees, with the same mode of working as above. 

Sia^th Operation. — Third Salt. 

The cotton is passed through a soda ley of five 
degrees. 

Seventh Operation. — Fourth Salt. 

The cotton is passed through a soda ley of six 
degrees ; and after being worked with the same 
pains, it is carried to the stretching to be dried 
on well smoothed poles. When the cotton is dry, 
it is taken to the river to be washed in the follow- 
ing manner. 
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Eighth Operation. 

The cotton is to be steeped in water, then 
withdrawn, and allowed to drain on the horse 
(^bayard). Water is thrown on it repeatedly, 
and at the end of an hour it is washed, knot by 
knot, to free it thoroughly from the loose oil,-*«a 
circumstance very essential for its taking the 
galling well. It is now wrung with the jack and 
pin, and stretched on the poles to dry. The' 
cotton, when thus washed, should be of a beau- 
tiful white. 

Ninth Operation. — Galling. 

For the galling, good nut-galls in sorts (a name 
known in commerce, the galls in sorts being one- 
half black galls, and one-half white) should be 
chosen, and after having bruised them, for 50 
kilogrammes of cotton 6i kilogrammes are to be 
put into a copper, and boiled with six gallons of 
pure river water. Three hours are commonly 
required for boiling them well. The decoction 
is perceived to be properly done when the galls 
are easily crushed under the fingers like pap. 
Three gallons of fresh water are now to be pour- 
ed in, and the decoction is then to be passed 
through a very close hair sieve, kneading the 
pulp in the hands to extract the whole substance 
(partie resineuse). When the water is settled 
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and clear, the galling is to be performed in the 
following manner :— 

Into an earthen vessel, fixed in the wall at a 
convenient height for working, from nine to ten 
litres of the nut-gall liquor are poured, and the 
cotton is passed through it hank by hank, squeez- 
ing it well with the fists, then wringing it with 
the pin ; and in proportion as this is gone through 
it is immediately carried to be stretched and 
dried,— -an essential precaution, which prevents 
the cotton from blackening. When the cotton 
is dry, the aluming is to be performed in the foU 
lowing manner :— 

Tenth Operation. — Aluming. 

After thoroughly cleaning the copper in which 
the decoction of galls was made, eight gallons 
of river water, and nineteen kilogrammes of Ro- 
man alum are introduced, and dissolved without 
boiling. When the solution is complete, half a 
gallon* of soda ley of four degrees of the phe^ 
liqueur are poured in ; and through this, the cotton 
is passed hank by hank as for the galling. It is 
afterwards stretched out to dry. It is washed 
from the alum as follows : — 

Eleventh Operation. — Washing from the Alum. 

After having allowed the cotton to steep, and 
drained it an hour on the horse ( bayard ), each 
hank is to be three times separately washed, then 
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wrung with the pin, and taken to the tenter 
ground. 

Twelfth Operation. — Remounting on the Galls, 

( Remonter sur GaUe. ) 

This operation consists in a repetition of the 
preceding ones. A white bath is prepared like 
that described in Article 3. ; 6h kilogrammes of 
good fat oil of Provence are put into a tub, and 
eight gallons of soda ley are poured over it, of 
two degrees of the pese'tiqueur of the soap-boilers. 
Care is taken to stir the bath well, and the cot- 
ton is passed through it, as has been described in 
the Sd Article. 

Thirteenth Operation. — First Salt. 

The cotton, after being well dried, is passed 
through soda ley of three degrees. 

Fourteenth Operation. — Second Salt. 

The cotton being dried, is passed through soda 
ley of four degrees. 

Fifteenth Operation. — Third Salt 

The cotton is passed, when dry, through a 
soda ley of five degrees, when all the dips are 
finished. It is now dried, washed, galled, and 
alumed with the same doses and the same atten- 
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tions described in Articles 9> 10, and 11. The 
cotton has then all the necessary preparations for 
taking the dye well. The cotton, on quitting 
these preparations, should be of the colour of the 
bark of a tree. A very essential point to be ob- 
served, is to submit the cotton to no dip till it be 
perfectly dry, without which there would be a 
risk of the dye being mottled. When tlie cotton 
i» stretched on the poles, it must be carefully 
shaken, and turned over to dry it uniformly. 

Sixteenth Operation. — Dyeing. 

A copper of an oblong square form is usually 
employed. It should bold about 400 litres of 
water, and at this rate ISi kilogrammes of cot- 
ton may be dyed in it at a. time. To /commence 
the operation of dyeing, the boiler i&to'be filled 
with water to within four or five inches of the 
top ; there is next poured into it a pailful of ox- 
blood, or sheep's blood, which is better when it 
can be had, containing about ^ litres of blood. 
The Uzari (fine madder) is now introduced. 
When a fine lively striking colour with much 
body is wanted, several lizaris are mixed toge- 
ther ; for instance, 3-4th kilogramme of lizari of 
Provence, and l-4th lizari of Cyprus ; or if there 
be none of Cyprus, equal parts of the lizari of 
Provence, Tripoli, or Smyrna. The dose is al- 
ways^two parts to one of cotton. When the lizari 
is in the copper, it is stirred with a rake to break 
down any lumps \ and whenever the bath is tepid, 
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the cotton stretched on skein sticks^ called UsairSt 
is plunged into it. Two hanks are usually put 
on eadi stick. Care should be taken to immerse 
it well, and that the cotton be turned round the 
ttsoirSf end for end» by means of a pointed stick 
passing between the hanks and the fijoirs that 
the cottmi rests upon. This operation lasts an 
hour; and when the copper b^ns to boil» the 
ootton is taken off the Bsoirs, and plunged into 
the copper, each hank being suspended by means 
of a cord passed through it to sticks supported 
over the copper. The cotton should be kept 
boiling for about an hour, in order to extract the 
whole colouring substance of the madden There 
is a method besides, of ascertaining when the 
colour is extracted ; for a white froth then forms 
on the c(^per. The cotton is now tossed out 
of the boiler, and washed skein by skein in the 
river ; then it is wrung with the pin, and hung 
up to dry. 

Seventeen^ Operation.-^Brightenifig. 

Into the boiler employed for the scouring 
(decreusage), which should be capaUe of holding 
€00 litres of water, soda ley of S"" of density is 
poured, with which it is filled to within 10 or 12 
inches of tlie top. There is next poured in from 
2 to Si kilogrammes of oil of olives, and 3 kilo^ 
grammes of white Marseilles soap sliced very 
fine^ The whole is well 'stirred till the soap be 
melted ; and when the copper begins to boil, the 
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ctMon is ifitroducedf a ci»*d being pre\4omly 
pasied ihrough it to prevent its entanglement 
The a^er is covered up, its lid is stuffed with 
old linen, loaded, and made to boil with a small 
fire for four or five hours. The copper is then 
uncovered, when the cotton should appear finish- 
ed, and of a beautiful red* The cotton should 
not be Withdrawn from the copper till the end of 
10 or 12 hours, because it becomes richer in the 
brightening, and takes more lustre. 

It must thereafter be well washed, skein by 
skein, and dried, when the operation is complete. 

I am in the habit of giving my cottons one dip 
^er they are well dried. It consists in making 
a solution of tin in aquafortis, with l«l6th of sal 
ammoniac. I dilute this solution with eight pail- 
fuls of water, and I pass my cotton through it. 
It must be afterwards washed. This dip gives 
a very fine fire (Jiu) to the cotton. 

N« B. — ^Into the sickiou tub only the remainder 
of the first preparations (apprits) is put. What 
remains after the cotton has been galled is good 
for nothing, and must be thrown away. 

Chaptal, whose researches and enlightened zeal 
for the advancement of the arts have contributed 
so much to their progress, has had the kindness 
to coromanicate to us the notes which he had 
cdlected in his dyehouses, near Montpellier. We 
have extracted from them the following proces- 
ses for dyeing Adrianople red, which he has long 
practised himself with much success. 
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The first precautions to be taken in this dye, 
consist in the good choice of materials. The 
fittest oil for this operation is what comes from 
the riyer of G6nes, under the name of dyeing 
oil. Some is also brought from the south of 
France. To try these oils, some drops are pour- 
ed into a glass so as to cover its bottom, and it is 
filled up with soda ley, marking from 1** to 2® on 
the areometer of Baum^. The mixture becomes 
milky ; this soapy liquid is transferred several 
times from one glass into another, in order to 
mix it well. It is then left at rest for several 
hours. The liquor should remain uniformly 
milky, provided the oil be good ; if it separates 
in little drops, or if the bottom of the liquor 
assumes the appearance of ill clarified whey, 
while on the top a pasty zone (bourkt) forms, 
the oil is of bad quality. 

The sodas (barillas) of Spain, Alicant or Car- 
thagena, are to be preferred. In absence of 
these, that of Narbonne may be used. Good 
soda should be very hard, grey outside, blackish 
in its fracture, difficultly pulverizable, and solu- 
ble. Such as have efiloresced in the air, and in 
which muriate of soda abounds, cannot be em- 
ployed for fine colours. 

In the operations about to be described, the 
proportions are given for one portion of cotton 
weighing 100 kilogrammes. 

The cotton is scoured (decreusf) by boiling it 
in a soda ley, which marks firom 1** to 3*^ on the 
areometer of Baume. For this purpose, the resi- 
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dues of the sodas employed for the saponaceous 
emulsions are used. The cotton is known to be 
completely scoured when it sinks well, and when 
no hank comes floating up ; it is then washed 
and dried. 

To give cotton the first preparations, we pre- 
pare a soda ley at 1^ in a great earthen jar, with 
about 150 kilogrammes of water. We try if it 
cuts the oil well, that is to say, if on pouring in 
a few drops of oil, it mixes well, growing milky, 
without leaving any little drops at the surface. 
In a jar of the above size, we mix 10 kilogrammes 
of oil with one-third of this ley, agitating care- 
fully. Along with the second third, we mix 
^om 12 to 13 kilogrammes of the liquor found 
in the stomach of ruminating animals. This mix- 
ture is to be poured into the jar where that of 
the oil was made, and after -adding to it the last 
third of th^ ley, we stir again with great care. 
For passing the cottons through this saponaceous 
liquor, some of it is put into smaller jars, and 
after impregnating the cotton well with it, this is 
strongly wrung out. In proportion as we drain 
the jar, we agitate to prevent any separation tak- 
ing place in the hquor. 

The cotton passed through the oil remains 
piled up in a heap till next day, when it is take^ 
to the tenter poles. As soon as it is dry, it is 
passed through a weak ley of soda, which has 
been mixed with the small residue of the soapy 
liquid ; and it is in like manner left in a heap till 
it be carried next day to the drying. It is passed; 
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when diyi through a second lej a little stronger 
than the preceding. 

The second soapy liquor is prepared with the 
same precautions as the first There is employed 
for it the same quantity of ley, marking fhxn 1^ 
to 2%^ and about 8 kilogrammes of oil, but no 
animal liquor is mixed with it When the cotton 
is passed through this second oil, 20 kilogrammes 
of soda are added to the 15 kilogrammes pr6> 
viously used. The cotton is passed three or four 
times through the leys of this soda, taking the 
precaution of increasing each time the strength of 
the ley by half a degree, so that the last shall 
mark nearly 3^ or 4^ of Baum6. 

In this operation potash may be substituted for 
soda. The cotton takes in fiict a wine colour, 
but it loses this hue in the brightenings. 

To prepare the cotton well for the galling and 
the aluming, it must be washed and ^dried. The 
galling bath is prepared, by boiling 10 kilo- 
grammes of sorted galls in powder with about 100 
kilogrammes of water, in which 15 kilogrammes 
of sumach have been previously boiled. After 
half an hour's boiling, 50 kilc^rammes of cold 
water are poured into the copper, that the bath 
may be large enough for all the cotton to be 
passed through it. The cotton is di}^d in as 
soon as the heat of the bath permits, and in the 
same manner as in the soapy liquor. It is then 
taken to the tenter poles. 

The galling is one of the most delicate opera- 
tions. It is of consequence to impregnate, wring 



TUHK£Y RED* 135 

oat, »Ad dry the cottoo very equally, as well a$ 
to dry it neither too slowly, nor in too moist an 
air, because the parts of the cotton ihnt suffer the 
action of the air most, blacken, while the others 
remain of a white-grey. This produces inequa- 
lities. 

As soon as the galling is dry, the cotton is 
alumed. With this view, 15 kilogrammes of red* 
dish Levantine alum, or IS^ of Roman alum, are 
dissolved in 100 kilogrammes of water. When* 
ever the solution is completed, about 50 kilo* 
grammes of cold water are poured into the cop* 
per, and as soon as the solution acquires a gentle 
warmth, mucH below that of the galls, the cottons 
are passed thrdugh it, and dried. 

The alumed cotton should be thoroughly wash- 
ed before proceeding to the other operations. 
Whenever it is well washed and dry, it is passed 
through one oil and three leys. The saponaceous 
liquor is prepared with 7 or 8 kilogrammes of 
oil, and the ley of the remainder of the sodas, 
which have served for the first preparations, which 
marks, as in the first, ^nly from 1 to 2 degrees. 

Fifteen kilogrammes of soda are now added to 
the jar, and the first ley is given at 3 degrees, rais- 
ing each of the succeeding ones by half a degree, 
so that the strongest shall stand at from 4 to 5 de- 
grees. After the third ley, it is washed and galled 
in a bath of 7v kilogrammes of galls, without 
sumach. The aluming is made with 10 kilo-^ 
grammes of Roman alum ; after which it is power<- 
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fully washed and dried. All these operatioDS must 
be conducted with the same pains as the first. 

In order to have a very. uniform colour, two 
kilogrammes of madder must be employed fov 
every kilogramme of cotton. With this madder 
half a kilogramme of sheep's blood is mixed for 
every kilogramme of cotton, and it is put into the 
bath whenever it is tepid. The cotton is turned 
in for an hour. When it has boiled for an equal 
time, it is withdrawn, and washed. It is now of 
a deep red, or bullock's blood colour. If the 
blood have not been intermingled, the colour is 
not so lively, nor so rich, although it be durable ; 
and by substituting for it glue and other animal 
products, no such agreeable colour' is obtained. : 

The colour of the cotton, after the maddering, 
is so dull and dark, that it could not be employed 
in this condition. It is cleared up, or lustre is 
given it by the brightening, and by solution of tin, 
which the workmen call the secret. 

The brightening consists in boiling the cotton, 
for 6 or 7 hours, in the ley of SO kilogrammes of 
soda, marking 2"*, to which 8 or 9 kilogrammes of 
soap are added. The cotton is not put into the 
copper till the liquid be boiling hot. The copper 
is 9arefully covered, leaving but a small outlet for 
the steam, and the lid is strongly fastened down, 
that it may not be lifted up by the compressed 
vapour. The duration of the ebullition varies 
according to the intensity of the colour of the cott 
ton, and the strength of the ley employed. When 
the cotton is thought to be sufficiently brightened. 
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the 'fire is stopped, the brightening (copper) is 
uncovered, and a bank is pulled out with an iron 
hook. If, after washing it well, the % colour ap- 
pears brilliant, and has not any black tint, or if 
some parts of the cotton begin to be impoverished, 
the copper is filled up with fresh water, and a 
stopcock is opened to run it off. Thus the cot- 
ton is washed, and is then left in the boiler till 
next day. It is now washed and dried. 

In this condition, the cotton is of a fine colour ; 
but it receives more lustre by the secret. 

The solution of tin is prepared with pure nitric 
acid, marking 32^. SO grammes of sal ammoniac 
are dissolved in the cold, in every half kilogramme 
of acid. When the solution is made, the tin is 
introduced in small rods, in the proportion of 30 
grammes for half a kilogramme. It dissolves rea- 
dily, and the liquor becomes opalescent. Tin is 
added even till this hue is perceived, which indi- 
cates that the acid can dissolve no more. 7i kilo- 
grammes of this solution are poured on a solu- 
tion, somewhat tepid, of 3 kilogrammes of Roman 
alum, put into a large jar. In proportion as the 
solution of tin is poured into that of alum, the 
mixture grows turbid and white; at this time 
the cotton is passed through it with pressure, as 
usual. It is washed as it passes through. 

The mixture of the two solutions should be 
capable of causing effervescence with calcareous 
earth, otherwise it will not brighten the colour 
properly. More or leas solution of tin is employed, 
as the colour is to be more or less deep. 
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The lustre of the cotton may be further in- 
creased, by reviving it with an ebullition of 4 or 6 
hours in a^ution of from 8 to 10 kilogrammes 
of soap. 

Linen yam takes a colour almost as brilliant as 
that of cotton, but it must be passed through a 
double number of oils and leys. The latter must 
be even very strong, otherwise the oil flows out 
on the surface. The greatest attention must be 
bestowed on the scouring at first ; for the yam 
mingles and entangles by the heat, to such a de- 
gree that it can be neither dipped nor unravel- 
led. 

A very beautiful red is also obtained by limit- 
ing the galling and aluming to a single time, after 
the three oilings ; and by observing to increase 
the doses of gall-nuts and alum a little. 

By the following method we procure red co- 
lours, beautiful and permanent, without employ- 
ing ley, oil, or galls. 

Lime slaked in the air is to be dissolved in cold 
acetic acid. The solution marks from 5^ to 6^ ; 
and it is reduced to 2^ by the addition of water. 
Equal parts of this solution and acetate of alumina 
are mixed. The latter is pr^ared by pouring 5 
kilogrammes of acetate of lead into a solution of 
20 kilogrammes of alum for 173 kilogrammes of 
water. The above mixture is made tepidt and 
the cottons, merely scoured with care, are passed 
through it. They are dried, thoroughly washed, 
dried and maddered with S*4ths of a kilogramme 
of madder for one kilogramme of cotton. They 
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are brig^teDed with ky and soap, then passed 
through a soluti<m of tin, and revived with soap 
akme» in the proportion of 12 kilogrammes of 
soap for 100 kilogrammes of cotton. 

Very durable reds may be had by pass'mg the 
cotton through this mordant, after having sub* 
mittedit to oiling without galling. They are 
even very deep. But on passing the cotUm which 
has received a single oil and four leys, through a 
mixture of acetate of alumina, with l-4th, 1-1^, 
or li'lSth of lime, various very lively shades are 
obtained. 

For making a dead red without lustre, termed 
in some places, burned red, or Indian red, on 
account of its resemblance to that of Indian 
handkerchiefs, the cotton is scoured, boiled for 
half an hour in lime water, passed through an oil 
mixed with some intestinal Uquor, and through 
three leys. It is washed well and turned through 
a mordant composed of a tepid solution of 12i 
kilogrammes of alum, to which 4 kilogrammes of 
acetate of lead have been added ; and a moment 
afterwards, half a kilogramme of soda in powder, 
and 0.244 kilogrammes of sal anunoniac. It is 
washed witii care, and maddered with its own 
weight of madder. If the colour be poor, it is 
passed once more through an oil, two leys, the 
same mordant, and a maddering. It may be 
brightened vrith soda and soap. The lime alone 
produces the difference between this colour and 
the preceding. It renders the colours more per- 
manent, but duller. 
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The durable rose (colour) is produced by tak- 
ing cotton passed through the oils, and which has 
received more numerous but weaker leys. It is 
galled with a ley of sumach (lessive de sumac /) 
in which 9,^ kilogrammes of gall-nuts have been 
boiled ; and alumed with 17? kilogrammes of 
alum. It is now washed, dyed with madder of 
the best quality, the madder bath being whitened 
(Jblanchi) ^iih two kilogrammes of the oxide of 
tin, that precipitates from the solution of this 
metal in nitric acid. It is brightened with weak 
ley and soap, dried, passed through a liquor 
formed of a solution of tin (in nitric acid at 32% 
diluted with an equal volume of water), reduced 
to 4''. It is now washed and brightened in a 
solution of 15 kilogrammes of soap, till the colour 
be rosed in perfection. 

On passing the cotton through soap of wool 
made with soda, taking the same pains as with 
the soapy liquor prepared for the red, and using 
very weak leys in the interval, then washing the 
cotton, and treating it by the same process as for 
dyeing wool scarlet, it assumes a scarlet tint, 
paler than that of wool, but pretty brilliant. 

Cotton dyed red may, moreover, be made to 
pass through all the shades, down to the palest 
orange. For this purpose, pure nitric acid is 
diluted with 2-.5ths (3.5ths ?) of water ; chips of 
tin are oxidized in it till the liquor grows opal, and 
the solution is employed, at different strengths, 
from 2° to 20**. The colour varies according to 
the concentration of this solution. When it is 
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from 16*" to 20^, shades are obtaioed which have 
some relation to those of scarlet. 

In general, when brilliant colours are desired, 
we must not charge them too much with oil ; we 
must give feeble leys long repeated, charge little 
with alum, employ the best madders, and, at last, 
brighten powerfully, without sparing the soap. 

Chaptal* has expounded the principles on 
which are founded the multiplied operations of 
the Adrianople red dye, one of great importance 
in itself, and whose processes may have to a cer- 
tain extent several useful applications. 

He shews, that all these operations have for 
their object a triple combination ; the first, that 
of the oil with the stuff; the second, that of the 
tannin with the former ; the third, that of the 
alumina with the preceding two* To this triple 
combination there is lastly added, that of the 
colouring substance of the madder. Its dun 
portion is separated by the brightening, and the 
lustre of the red portion is increased by a judi- 
cious application of the solution of tin. 
• The oil must be brought into a disposition to 
combine with the stuff. -For thia purpose, solu- 
bility in water is communicated to it by means of 
soda; but the oil must be slightly retained by 
the alkali. Hence, merely a weak solution of 
soda should be employed, leaving the oil predo- 
minant, in order that the alkali may not seize it, 
and separate it from the stuff. 

* M^moires de Flnstit. vol. ii. 
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The oil, to be fit for combiding with the stuC 
must not be a fine oil; but it should have a ten* 
dency to form a solid combination ; which is un- 
doubtedly indicated, when it is said, it shouU con^ 
tain a strong portion of the ejttractrve principle. 
' Gall-nuts have an advantage over the other 
astringents, because the gallic acid, tending to 
combine with the alkali retained by the stufl^ 
favours the more intimate combination of the oil 
with the stuff and the tannin. 

Chaptal observes, on this occasion, that we may 
observe a combination of oil with tannin, on mix* 
ing a decoction of nut-galls with a solution of 
soap. It is of consequence to make this com- 
bination in due proportions ^ for if the astringent 
predominates it grows black ; if it be in too small 
quantity, the colour becomes too weak. 

When sulphate of iron, or acetate of alumina, 
is mixed with a decoction of galKnuts, a greyish 
precipitate is formed ; in like manner, galled cot- 
ton becomes grey the instant that it is plunged 
into an aluminous solution. Too hot a sohttioii 
must be avoided, because a portion of the astrin- 
gent is dissolved, which would impoverish the 
colour. 

Haussman* employed, with success, solution 
of alumina in alkali. To obtain this solution, he 
precipitated the alumina of sulphate of alumina 
by caustic potash, of which he added such a 
quantity, that all the precipitate first formed was 

* Annal. dc Chim. torn, xli. 
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rcdissolred ; to this aoluticm he added l-SSd of 
linseed oil, vhich formed a liquor having the 
appearance of milk. As the oil separates with 
standing some time, the liquor must be agitated 
befi>lre using it The hanks of cotton, as also 
those of linen yam, should be successively steep- 
ed in it, evenly wrung out, and dried in the shade 
for £4 hours. After this they are washed, and 
the operation is renewed. Two impregnations 
are sufficient for obtaining a fine red, but by 
means of a third and a fourth, very brilliant 
colours may be produced. 

The intensity of the red depends on the quan* 
tity of madder employed in the dye ; with a 
weight equal to the hanks, the o^our becomes 
rose by brightening ; with four times the weighty 
tJie £nest red is produced. The author prescribes 
the addition of carbonate of lime to the madder, 
always when the water made use of naturally 
contains none. Its effect is to decompose the 
sulphate of magnesia^ which Bertholdi found in 
madder ; provided the caii)onate of lime can de* 
compose the sulphate of magnesia, and if it be 
more advantageous to have sulphate of lime than 
sulphate of magnesia present. 

He employs for the brightening, water alone^ 
containing a small bag of bran, keeping up the 
ebullition for eight hours, and replacing what 
evaporates. 

A great variety of different shades may be pro- 
cured, by giving another colour to cotton before 
passing it through the oil bath. 

7 
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F^lla^ relates, in the Journal of Petersburg for 
1776, that the Armeniaiis, whom the troubles of 
Persia obliged to retire to Astracan, dye Turkey- 
red by impregnating cotton with fish oil, and dry- 
ing it alternately during seven days; that they 
have remarked that the other oils would not suc- 
ceed ; that they did not take indifferently the oil 
of every fish, but chose that of certain fish, which 
becomes milky whenever an alkaline solution is 
mixed with it After these repeated impregna- 
tions and desiccations, they wash the cotton, and 
dry it They give it then an astringent bath, 
into which they put a little alum. They dye it 
in a bath of madder,' with the addition of calPs 
blood. Lastly, they digest it for 24 hours in a 
solution of soda. 

< If cotton dyed with madder, by any process 
whatsoever, be boiled for some minutes in soap 
water, it assumes a rose colour. If it be then 
squeezed, a fat matter is expressed from it, which 
has the colour of Adrianople I'ed, and which fixes 
itself on white cotton. CEtinger observed, in 
1764,* that oil had the property of dissolving 
the colouring part of the Adrianople red, so 
that, if it be moistened with oil, its colour is 
communicable to white cotton when rubbed with 
it for some time. He thence concluded, that oil 
must enter into the preparation of the Adrianople 

* Dissertatio de viribus radicis ruble tinctorum antiarchi- 
ticis a virtute ossa animalium vivorum tingendi non pcnden- 
dibus. 
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red i and the Abbe Mazeas had proved long ago, 
that oil was indispensable to this dye.* 

The species of madder employed has a great 
influence on the colour obtained. It appears in- 
dispensable, for procuring a colour equal to the 
Adrianople red, to employ the kind called Uzari. 

We should distinguish, in madder-dyed cotton, 
between the faculty of resisting, for a long time, 
the action of air, and that of resisting alkalies 
and soap* The last can be obtained only by 
means of oils and fats ; but the first depends 
chiefly on the mordants that are used, and the 
other manipulations. Thus, the reds on printed 
stuffi may be very permanent, without support- 
ing the action of leys, as the red of Adrianople 
does. 

It is therefore right, independently of the 
beauty of the colour, to employ processes ana- 
logous to that of Adrianople, for such stuifi as 
are to be exposed to leying, and to frequent 
washing with soap. (Note FF.) 



CHAPTER III. 

Of Cochineal 

Cochineal was taken at first for a grain, but 
the observations of Lewenhoek shewed that it 

* Recherches sur la cause physique de TAdherence de ]a 
Couleur Rouge, &c. Mem, des Savons Eirangen^ toni. iv. 

VOL. II, K 
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was an insect. It is brought to us fron Mexico. 
This insect lives there on different species of 
opuntia. The fecnde has the body flattened on 
the side of the beUy, and hemispherical on the 
backi which is marked with transverse wrinkles. 
Its skin is of a dull brown. Its mouth is an awl- 
shaped point, which Issues from the cavity of the 
thorax. It has six very short brown feet, and no 
wings. The male has the body much elongated, 
of a deep red cdour, covered with two wings, 
extending horizontally, and crossing a little on 
the back. It has two small antenna at the head« 
and six feet, larger than those of the female. Its 
flight is not continuous, but it flutters about, hopr 
ping very rarely. Its li£e is only one month in 
duration, and ends with its amours. The fecun* 
dated female lives a month longer, dying after 
parturition. It is sometimes oviparous, and some* 
times viviparous. After their birth, the young 
females disperse themselves on the joints of the 
opuntia, where they fix themselves by their pro- 
boscis till the end of their lives. 

Two sorts of cochineal are gathered in Mexico. 
The wild cochineal, called by the Spaniidi name 
grana silvestra, and the fine cochineal, or grana 
Jina, termed also mesteque, from the name of a 
province of Mexico, and which is bred on the 
nopaL The first is smaller, and covered with a 
cottony down, which increases its weight with a 
matter useless in dyeing ; it yields, therefore, in 
equal weight, less colom*, and is of inferior price 
to that of the fine cochineal. But these disad- 
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vantages are perhapt coiBpensated by its beiog 
reared more easily, and less expensivdy ; and by 
the effects even of its dovnit whidi enables it 
better to resist rain and storms* 

The wild cochineal, when it is bred on the no* 
pal, loses in part the tenacity and quantity of its 
cotton, and acquires a size double of what it has 
on the other opuntias. It may therefore be 
hoped, that it will be improved by persevering 
care in tiie rearing of it, when it will approach 
AK)re and more to fine cochineal* 

Thieri de Menonville exposed himself to the 
greatest dangers in going to observe the breed- 
ing of the cochineal at Mexico, in order to carry 
away this precious production, and enrkh the 
colony of St Domingo with it. He brought 
back with him some of the fine cochineal, of the 
wild coc^neal, and of the nopals, which are the 
species of opuntia best adapted for nourishing 
ttiese insects. 

On his return, he occupied himself with the 
cultivation of the nopal, the difierent species of 
opuntia, and the rearing of the two cochineals ; 
Imt death suddenly cut him o$ and the fine co- 
chineal soon perished^ On his return be had ob- 
served the wild cochineal on a species of opun- 
tia named pereschia or patte de iortue, which is 
^nd at St Domingo. This discovery did not 
remain unproductive. Bruley engaged with suc- 
cess in the rearing of this cochineal. The circle 
des PhUadelphes employed themselves on it, and 
published a posthumous work of Thieri de Me^ 
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nonville, in which very detailed instructions are 
given relative to the cultivation of the nopal, and 
the other opuntias which may be substituted for 
it with more or less success ; as also the rearing 
of the cochineal, and its preparation.* 

TwQ 'months after the mothers kept in reserve 
have been sown on the nopal, some young cochi- 
neals are seen to issue from them. This is the 
moment when the crop should be gathered* 
They are killed in boiling water. The plates of 
hot iron, and the stoves occasionally employed, 
may deteriorate the cochineals by too great a 
heat. After they are taken but of the water, 
they are carefully dried in open sunshine. They 
lose nearly two-thirds of their weight in the de- 
siccation. 

When the fine cochineal is dry, it is to be 
passed through a sieve large enough to let it go 
through, but capable of stopping the passage of 
the bourres (downs) and cotton of the larvae of 
the males. The bourres (coarse downs) are put 
by themselves, and sold separately, or along with 
the wild cochineal. 

The fine cochineal, when well dried and well 
preserved, should have a grey colour, bordering 
on purple. The grey is owing to the powder, 
which naturally covers it, and of which a little 
adheres. The purple shade arises from the co- 

* Trait6 de la Culture du Nopal, et de TEducation de la 
Cochenille dans les Colonies Fran9aises de TAm^rique, pr6- 
c6d6 d'un Voyage k Guaxaca, par M. Thieri de Menonvillc. 
Ann. de Chim. torn. v. 
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lour extracted by the water in which they were 
killed. 

Cochineal keeps for a long time in a dry place. 
Hellot says that he has tried some 130 years old, 
which produced the same effect as new cochi- 
neal. 

It has been pretty generally believed, that co- 
chineal owed its colour to the nopal on which it 
lives, the fruits of which are red. But Thieri de 
Menonville observes, that the juice which serves 
for its nourishment is greenish ; and that it can 
live and breed on species of opuntia whose fruit 
is not red. 

The decoction of cochineal is of a crimson 
hue, inclining to violet. 

A small quantity of sulphuric acid caused this 
liquor to assume a red colour verging on yellow ; 
and a little precipitate, of a fine red colour, was 
formed! 

The solution of tartar changed the liquor to a 
yellowish-red. A slight pale red precipitate is 
slowly formed. The supernatant liquid remained 
yellow ; on pouring into it a little alkali, it took 
a purple hue. The alkali quickly dissolved the 
small precipitate, and the solution was purple. 
Solution of tin formed a rose precipitate with the 
yellow liquor. ^ 

Solution of alum cleared up the colour of the 
infusion, giving it a redder tint. A crimson pre- 
cipitate fell, and the supernatant liquid retained 
a crimson colour, slightly reddish. 
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The mixture of alum and tartar produced a 
brighter colour, more lively, inclining to yellow- 
ish-red. A much less abundant precipitate was 
formed, and much paler than in tiie preceding 
experiment. 

The solution of tin formed a copious deposite, 
of a beautiful red. The supernatant liquid was 
clear, and did not change colour on the afibsion 
of alkali. 

Having poured in the solution of tartar, and 
afterwards the solution of tin, there was formed, 
more speedily than in the preceding experiment, 
a rose deposite, verging on lilac ; and although a 
superabundance of the tin solution was added, 
the supernatant liquor remained a little ydlow. 

The solution of muriate of aoda rendered the 
colour a little deeper, without making the liquor 
turbid. 

Muriate of ammonia gave a shade of purple, 
without causing a precipitate. 

Sulphate of soda produced no sensible change 
in the Uquor, 

Having boiled a little cochineal with half its 
weight of tartar, the liquor inclined more to the 
red, and had a much deeper colour than that 
proceeding from an equal quantity of cochineal 
without tartar ; but the first yielded, with the so- 
lution of tin, a much more abundant precipitate, 
which had a more intense colour, so that the tar- 
tar promotes the solution of the colouring parti- 
cles of the cochineal. Although the colour of 
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the solution be less deep, the precipitate derived 
from it by the solution of tin has a livelier hue. 

Sulphate of iron formed a brown-violet preci- 
pitatOi and the supernatant liquor remained clear, 
with a dead-leaf cast (Jemtte marte). 

Sulphate of zinc caused a precipitate of a deep 
violet ; the supernatant liquor remained clear and 
coloorless* 

Acetate of lead afibrded a purple-violet preci- 
pitate, not so deep as the preceding ; the super- 
natant liquor remained dear. 

Sulphate of copper produced a violet deposite, 
which formed slowly ; the supernatant liquor con- 
tinued clear and violet. 

If alcohol be digested on the extract which 
the decoction of cochineal yields by evaporation, 
the colouring particles diss^dve, leaving a resi- 
duum, which retains merely a colour of wine lees, 
not removable by fresh alcohol. This portion 
affords^ in the analysis by fire, the products of 
animal substances. 

The alcoholic tinctnre of cochineal leaves, on 
evaporation^ a transparent residuum of a deep 
red, which, when dry, has the appearance of 
a resin. It yields also, by distillation, the pro- 
ducts of animal substances. Hence the colour- 
ing matter is an animal substance. 

The cochineal mistegue was compared to the 
wild cochineal of Mexico, and that reared in St 
Domingo, and transmitted by Bruley. 

The decoction of the wild cochineal has the 
same hue as that of the codiineal of St Domiitgo. 
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This shade borders more on the crimson than 
that of the cochineal m^steque; but the precipi- 
tates that are obtained, whether by solution of tin 
or of alum, are of a colour perfectly equal to 
those of the m^steque cochineal ; and it is these 
precipitates which colour stuffi by combining 
with them. 

Oxygenated muriatic acid was had recourse to 
for determining the proportion of the colouring 
particles which the decoctions of the different co- 
chineals contained. An equal weight of each of 
the three cochineals was boiled for an hour, ren- 
dering all the circumstances as equal as possible. 
These three decoctions being filtered, were pour- 
ed each into a graduated glass cylinder, and some 
of the same oxygenated muriatic acid was mixed 
with them, till they were all brought to the same 
shade of yellow. The quantities of acid, which 
represent the proportions of the colouring parts, 
were found to be nearly in the ratios of the fol- 
lowing numbers : eight for the cochineal of St 
Domingo ; eleven for the wild cochineal of com- 
merce ; eighteen for the m^steque cochineal. 

We therefore perceive, that the cochineal of 
St Domingo is not only very inferior to the m^ 
teque cochineal, but to even the wild cochineal 
of Mexico ; and in fact it is much more cottony, 
and smaller ; but these disadvantages should not 
diminish the zeal of those who are engaged in 
rearing it. 

The observations of Thieri de Menonville have 
already proved, that the wild cochineal lost its 
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cotton, and became larger by a succession of well 
nursed generations ; and, at the beginning, no- 
pals which had not attained the requisite size, were 
necessarily employed. 

In reference to the quality of the colour, it has 
been seen that the cochineal of St Domingo did 
not yield to the m^steque cochineal ; but if the 
cotton with which it is covered should, in the 
iterations on the great scale, injure the beauty 
of the scarlet, whose lustre is so easily affected, a 
more advantageous employment could be found 
for it, either for half scarlets, or for crimsons, 
and the other shades which are less delicate than 
that most lively of colours. 

Wild cochineal is found in several parts of 
North America ; Dr Garden observed it in South 
Carolina and Georgia. It exists also in Jamaica, 
and some might possibly be found equal to that 
of Mexico. Bancroft examined some of it that 
came from the Brazils, and obtained a colour 
equal in beauty to that of the m^steque cochineal. 
It yielded half the quantity. 

Anderson imagined, that he had found wild 
cochineal at Madras; but the hopes which he 
excited have not been realized. The insect which 
he mistook for the cochineal, seems, according to 
Bancroft, to approach to the kermes; and the trials 
which he made on a sample sent to him, shewed 
that this insect could give stu£& only a chocolate 
brown colour, but one indeed very durable. 

A distinctive character may be observed be- 
tween cochineal and madder, in their mode of 
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conq)Oirtiiig themselves with reagents : both re- 
ceive a jellow colour from the acids ;. but if the 
colouriiig particles of the cochineal be separated 
by a substance that precipitates them from the 
add fiquor^ they reappear with their natural co- 
lour little changed; whereas those of maddar 
retain a yellow or tawny hue. Hence the mor- 
dants which possess a redundant add, sodi aa the 
solution of tin» are employed much more success- 
fvUy with cochineal than with madder. This 
effect is probably owing to the comfainaftion of the 
colouring part of the madder with the oxide of 
tin retaining a portion of add, while that of the 
colouring part of cochineal retains none, or mudi 
less. (NotkGG-) 

Carmine is the lake obtained from cochineal, 
by means of alum ; but with the cochineal ia 
blended a certain proportion of autmtr, a bark 
whidi comes from the Levant, of a paler eokwr 
than cinnamoik. Chouan is also commonly added. 
It is a yellowish*green seed of an unknown plant, 
which also comes from the Lerant. It wouM seem 
that these two substances furnish, along with alum, 
a yellow preci{»tate^ which serves to br^hten 
up the colour of the cochineal lake in the same 
way as a yellow colouring matter serves to give 
scarlet a flame colour. A superior carmine is at 
present made by a process which it not promul- 
gated. Carmine was formerly prepared with ker- 
mes, whence it takes its name. (Note HH.) 
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CHAPTER rv. 

Of Dyeing Scarlet 

Scarlet is the most beautiiUl and the most 
brilliant colour among dyes* Taste fluctuates 
with regard to the shade in demand. Sometimes 
scarlet is sought for of a perfect and deeper red ; 
more frequently inclining more or less ta the co<^ 
lour of flame. 

We cannot expect to obtain the desired shade 
from the precise doses prescribed in the pro- 
cesses, from variations in the quantity of the co* 
louring particles contained in the different kinds 
of fine cochineal, and partictilarly from the solU'» 
tions of tin that are used differing considefaUy 
from each other ; but the just proportions of the 
ingredients to be employed may be readily deter* 
mined by trials in the small- way, so as to obtain 
the diade called fer ;. and if t^ pieces which are 
dyed be above or below this shade, it is not dif« 
ficult to find the suitable proportions. 

The dy^ng of scarlet is performed at two ope- 
rations ; the first is called the boiling (bouithnX 
the second the reddening. 

For a boiling intended to dye My kilogrammes 
(abmtt one cwt.) of cloth, three kilogrammes of tar- 
tar are thrown into water, a Kttle more than luke- 
warm. The bath is strongly raked up, and when 
it is a little hotter, l-4th kilogramme of cochi- 
neal in powder is thrown in, and very well mixed. 
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An instant afterwards, 2^ kilogrammes of a very 
clear solution of tin are poured in, which are 
carefully mingled ; and whenever the bath begins 
to boil, the cloth is introduced, and made to cir- 
culate rapidly round for two or three turns ; the 
motion is then slackened. After two hours of 
ebullition, it is lifted, aired, and carried to the 
river to be well washed. 

, For preparing the second bath, which is the 
reddeningf the boiler is emptied. When this 
bath of water is about to boil, 2| kilogrammes 
of powdered and sifted cochineal are put into it. 
This is mixed with care, and the^ stirring being 
over, when the crust, which spontaneously forms 
on its surface, opens of itself in several places^ 
about 7 kilogrammes of solution of tin are pour- 
ed in. If, after this, the bath rises above the 
edge of the boiler, it is refreshed (cooled down) 
by putting in some cold water. 

When the solution is well mixed through the 
bath, the cloth is thrown in, with the precaution 
of whirling it rapidly for the first two or three 
turns. It is boiled for an hour, pressing it down 
into the bath with rods whenever the agitation 
raises it up. It is now taken out, aired, cooled, 
then washed in the river, and dried. 

The proportions of cochineal and solution of 
tin which enter either into the bouillon or redden- 
ingf are not uniform. There are dyers who, 
from Hellot's account, succeed very well by put- 
ting two-thirds of the composition and one-fourth 
of the cochineal in the bouillon, and the other 
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third of the composition and the three-fourths c^ 
the cochineal into the reddening. Hellot asserts 
also, that it is not injurious to employ tartar in 
the reddening, provided no more of it be used 
than one-half the weight of the cochineal ; and it 
appeared to him to render the colour even more 
durable. This is actually the practice of some 
dyers. It has been seen to promote the solution 
of the colouring particles, an effect which parti«> 
cularly takes place when it is ground along with 
the cochineal ; and by this means the residuum 
is found to be better exhausted. This considerap* 
tion has less weight when the work is consecutive, 
because then the colouring particles present in 
the residuum are employed in the subsequent 
operations ; but it is proper not. to neglect the 
influence of the tartar on the quality of the co- 
lour, which we shall determine more particularly. 

There are some dyers who do not lift the cloth 
out of the bouillon, but only refresh this, in order 
to make the reddening in the same bath, by pour- 
ing in the infusion of the cochineal prepared by 
itself, and to which they have added the proper 
quantity of the composition. Time and fuel are 
thereby saved, and a good scarlet may be obtain- 
ed. 

As it is usually desired that the scarlet should 
have much vivacity, approaching to a flame co- 
lour, a yellowish tint is given it, by boiling fustet 
in the first bath, or indeed by adding a little cur- 
cuma to the cochineal. The employment of these 
ingredients may be discovered on cutting the 
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scarlet doth, its interior being in this case dyed 
yellow i £oT, by the ordinwy process, the cochi- 
Deal does not penetrate into the inside of the 
scarlet, but leaves it white, when it is said to 
cut* 

In the sciu-let dye, it is of advantage to use a 
boiler of tin, because the acid employed attadcs 
copper, whode solution might injure the beauty 
of the colour. However, as these boilers are dif- 
ficult to make of a certain size, and as they are 
liaUe to be mdted, if the fire be not witiidrawn 
bef<^e they are emptied, several dyers use copper 
boilers. But care must be taken to keep them 
very clean, not to let the acid liquor remain in 
them, and to prevent the cloth touching the 
metal, either by^ means of a network, or an open 
wicker-work basket. 

Scheffer prescribes for the homlUmy one part of 
solution of tin for ten parts by weight of cloth, 
with an equal quantity of starch and of tartar as 
of solution. He remarks, that the starch tends 
to make the colour more uniform, and he recom- 
mends to throw into the water, when it boiis, 
l-138th of cochineal ; to agitate well ; to let the 
wool boil in it for an hour, and tlien to wash it 
He prescribes next, the boiling for half an hour 
in the bath, which serves for the reddenings with 
1-S2d of starch, l.e4th of solution of tin, l«3«d 
of tartar, and l-18th of cochineal. 

It appears, that Sche&r employs a much 
smaller quantity of solution of tin than Hellot ; 
but what he does employ contains much more tin. 
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Foerner describes three principal processes, 
according as the shade is to be more or lefi» deep, 
or more or less of an orange hue» "which he wishes 
to give to the scarlet He varies the proportions 
of the solution of tin, of cochineal, and tartar, or 
4>fnits the last ingredient. 

For conducting the process of the scarlet dye 
in the most beneficial manner, and fyt varying 
its results, according to the end in view, the d9bct 
of each of the ingredients employed in it most be 
ascertained* 

In the first edition of these elements, the pro- 
perty of giving a deeper and more rosy hue to 
the colouring particles of the cochineal had been 
attributed to the tartar. This opinion might be 
regarded even as the general one ; but Bancroft 
has justly called it in question. He states, that 
if the tartar be left out, the colour is a crimson ; 
that the tartar gives rise to an insoluble tartrate 
of tin^ which forms with cochineal a yellow co- 
lour; that the ordinary scarlet is a mixture of 
one^fourth of tbiB yellow colour, and three-fourths, 
or a little more» of the crimson colour, which co- 
chineal gives with the solution of tin. Conse- 
quently, he proposes to substitute for the tartar, 
a preliminary dye with quercitron, which, by its 
yellow, produces the same effect, and to dye after- 
wards with solution of tin and cochineal, of which, 
in this case, no more than four-fifths of the ordi- 
nary proportion are required. 

We have dyed scarlet, by employing the pro- 
portions of solutions of tin and tartar which have 
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been pointed out, in the first place ; in another 
pattern, we doubled the proportions of tartar ; 
and in a third, we left out this ingredient. The 
first took a beautiful scarlet colour ; the second 
inclined more to yellow ; and the third had a 
vinous colour, and was less lively, although not 
exactly crimson. 

It is true, therefore, that the tartar causes the 
colour of cochineal to incline to yellow, and that 
it produces more of this effect, the greater its 
proportion. We have not determined, whether 
this ^effect may be entirely supplied by a yellow 
produced by other means. If the proportion of 
the solution of tin is too great, it becomes preju- 
dicial, and impoverishes the colour, because a 
portion of the colouring matter is retained in so- 
lution. But the different proportions of tin which 
this solution contains have also some influence. 
It has appeared to us, in general, that the larger 
the proportion of tin, the deeper was the colour. 
We have been sufficiently diffuse on the prepara- 
tion of the solution of tin, Part Firsts Section 
Fifth. 

Bancroft recommends a solution of one part of 
tin, made in a mixture of a little more than two 
parts of sulphuric acid, and of three of muriatic. 
He relates several other attempts which he has 
made, both by dissolving tin in different acids, 
and by substituting other salts of an earthy or 
metallic base for the solution of tin. But these 
attempts do not point out applications sufficiently 
useful to the art for us to detail their results. 
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Experience shews/ that scarlet may be dyed by 
a single operation ; but an uniform dye is better 
ensured by dividing it into two operations, when 
the dyeing is on the large scale. This is not the 
case with the lighter shades. 

If the scarlet just dyed be too much of an 
orange cast, this may be weakened by washing it 
in hot water, especially if the water contains some 
salt with an earthy base. 

The reddening (bath), which has served for 
dyeing the scarlet, is not exhausted of its colour- 
ing particles, but contains still a quantity, which 
varies in proportion as the cochineal has been 
reduced to a powder of greater or less fineness, 
and according to the length of the ebullition which 
it has suffered. This bath contains, moreover, a 
portion of the mordants put into it ; but as the 
nature of this residuum is not uniform, it would 
be illusory to prescribe the precise doses of the 
ingredients that should be added for obtaining 
the shades that may be sought from it. Practice 
in the same process, and experience, easily guide 
an intelligent dyer. We shall therefore confine 
ourselves to some general considerations. 

If much cloth is to be dyed scarlet, we may 
use for the bouillon a reddening which has been 
just employed for dyeing, subtracting from the 
ordinary quantity of cochineal what may be sup- 
posed to remain in the bath, and diminishing 
likewise the amount of solution of tin. But 
if a flame colour be wanted, we should begin 
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by boiling a bag of fustet, withdrawing it before 
we add the other ingredients. 

This bath may then be used, as soon as the 
cloth is taken out, for making pomegranate co* 
lour, by boiling a bag of fustet in it. That (the 
fustet) which has already passed through a bath, 
is fitter for this shade than what is fresh. After 
withdrawing it, some tartar and composition are 
thrown into the bath. It is to be well stirred 
with the rake, and the cloth must be treated as 
for the scarlet dye. 

In the sequel of this colour the bath may serve 
for capuchin colours '(^les capucinesji by boiling 
fustet in it, with the addition of tartar, and solu^ 
tion of tin. 

The preceding bouillon may likewise be used 
for the langouste, orange, cassis, golden, and jon- 
quille colours, by boiling fustet in it, adding a 
little cochineal, and more or less solution of tin 
and tartar. 

When the bouillon has been given to all the 
cloths that are to be dyed, proceeding from the 
deepest to the lightest colour, they are passed 
through the reddening, advancing, contrarywise^ 
frt>m the lightest to the deepest colour, adding 
always more and more cochineal and solution of 
tin, till the pomegranate and flame colours be 
attained. When it is come to the turn of the 
golden and jonquille hues, fustet is added, unless 
these colours have been finished in the first bath, 
as we shall see may be done for certain shades. 
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For gold colour and cassiSt a little madder is 
added. 

The colours of gold, cassis, jonquille, and cha- 
mois, may be made after the scarlet bouillofh by 
adding for the first two, fustet, solution of tin, 
and a little madder ; and a little more fustet, and 
a tittle less solution of tin, for the gold colour 
than for the cassis. Much less solution of tin is 
needed for the chamois (buff). Hind colour 
(couleur de bichej may be made in the sequel of 
a scarlet bouillon without any addition. The 
coSke with milk colour (cafe au lait) requires a 
little fqstet and solution of tin, with a very small 
quantity of madd«^. To the last ingredients, a 
little cochineal and tartar ar^ added for the cho- 
colate with milk colour. 

A fresh b^th is usually bad recourse to for the 
bouillon of the ch^ry colours ; and it is coRiposed 
of tartar and solution of tin. For dyeing then), 
thereafter, a reddening is employed which has 
served for scarlet, adding to it tartar, solution of 
tin, and a little cochineal. For the bouillon and 
the reddening only half the time is taken that are 
employed in these operations for the scarlet dye ; 
and, in general, the time is shortened in propor- 
tion to the delicacy of the shades. For the botUl- 
Ion of rose, the cherry reddening may be used ; 
and its reddening is composed of a small quantity 
of solution of tin, tartar» and very little cochi- 
neal. The colour may be deepened, by passing 
the cloth through hoi water on its coming out of 
the bath. 
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Flesh colour is made in the sequel of a redden- 
ingf by throwing away a little of the bath, and 
refreshing it with cold water. It may likewise 
be made in the sequel of the violets, by adding a 
little solution of tin. The boiling must continue 
but a very short time. 

Lastly, the reddening from which the scarlet 
cloth has been withdrawn may serve for the greys 
that are to have a vinous cast, by refreshing the 
bath, adding to it gall-nuts, and then a little sul- 
phate of iron, or green vitriol. 

It must be observed, that the weak and deli- 
cate shades, such as the langoustes and the oran- 
ges, as well as the lilacs, mallows, cherries, rose^ 
have more lustre and freshness when they are 
prepared in a single bath, than when they are sub- 
jected to both the bouillon and the reddening. On 
this account it is sufficient to introduce into this 
bath the necessary ingredients. The cloth, when 
merely moistened, and unimpregnated with mor- 
dant, becomes charged with the colouring parti- 
cles less readily, but in a more evenly manner. 
There is also in this mode of operating a saving 
of time and fuel. 



CHAPTER V. 



Of the Crimson Dye. 



All the processes employed for obtaining the 
different shades of crimson, from the lightest to 
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the deepest, may be referred to two. The desir- 
ed crimson hue is given either to cloth already 
dyed scarlet, or the crimson is given at first. 

Alum, the salts in general with earthy base, 
the fixed alkalies and the volatile, possess the 
property of changing the colour of scarlet into 
crimson, which is the natural colour of cochineal. 
The cloth dyed scarlet has only to be boiled, 
therefore, during about an hour, in a solution 
more or less charged with alum, according as a 
deeper or lighter crimson is wanted ; but as the 
other salts with earthy base have the same pro- 
perty, and as common waters contain more or 
less of these salts, it happens that they rose to a 
greater or smaller degree the scarlet shades passed 
through them, especially when they are heated. 
The quantity of alum necessary to obtain the 
crimson varies according to the nature of the 
waters employed ; and when they are well charg- 
ed with these salts, they may even suffice without 
the addition of alum. When a piece of scarlet 
has any defects, it is set apart for crimson. 

Hellot says that he hais tried soap, soda, potash, 
and the cendres gravelees (crude potash) ; that all 
these substances produced the crimson wanted, 
but that they deadened it, or gave it less lustre 
than alum. Ammonia, on the contrary, produces 
a very good effect ; but as it evaporated speedily, 
a considerable quantity of it had to be put into 
the bath, which increased the price of the dye- 
He therefore thought of putting into the bath, 
somewhat more than tepid, a little muriate of am- 
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Hioma, or sal ammoniac, and an equal quantity of 
common potash* The cloth assumed immediately 
a very rosy and very brilliant colour. He ,even 
thinks, that by this means, ivhich heightens the 
colour, the quantity of the cochineal may be some- 
what diminished. Poemer, who gives this very 
process, prescribes the leaving the scarlet for 24 
hours in the cold solution of the ammoniacal 
muriate and potash. 

To dye crimson directly, a solution of 0J53 k* 
of alum, and 0.092 of tartar, with 0.060 of cochi- 
neal, are made use of in the bouUhn for every kilo- 
gramme of cloth ; but solution of tin is commonly 
added, although in smaller proportion than for 
scarlet. The processes that are pursued* vary 
much, according to the depth of the shade de- 
sired, or as it is more or less removed from the 
colour of scarlet Some persons make use of the 
muriate of soda for the bouillon. 

Archil and potash are often employed to brown 
crimsons, and give them more lustre ; but this 
showy lustre (bloom) soon vanishes. 

The bouillon for the crimson is made sometimes 
in the sequel of the reddening bath of scarlet, by 
adding to it tartar and alum \ and it is asserted, 
that even the soupe an vin^ (literally, wine-soup 
colour), of which both the bouillon and the red" 
dening are made in the sequel of scarlet, has more 
lustre than when it is formed from a fresh bath. 
For these colours,- the wild cochineal may be sub- 
stituted for the fine j but as it contains fewer 
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Golourii^ particles, its quantity must be aug- 
mented. 

The reddening which has served for crimson 
may be employed for purples, and other com- 
pound colours, of which we shall treat hereafter* 

Half scarlets and half crimsons, (half grain 
scarlets), are made by replacing the half of the 
cochineal with madder, giving, moreover, the 
same bouilhn as for scarlet, and following, as to 
the rest, the process of the reddening of scarlet or 
crimson. Instead of a half, other proportions of 
madder may be employed, according to the effect 
wanted. More lustre is also given to the ordi- 
nary madder red, by forming its bouillon in the 
sequel of the reddening of scarlet. 

On silk, the fine crimson due to cochineal is 
distinguished from the false crimson obtained 
from brazil wood. 

Silks intended to be dyed cochineal crimson, 
should be boiled only at the rate of SO parts of 
soap for 100 of silk, because the slightest yellow 
cast which remains on the silk, when it is scoured 
only to this degree, is favourable to this colour. 

Silks well cleansed in the river, are put into an 
aluming of the greatest possible strength ; there 
they are usually left from the evening till next 
morning, after which they are washed and sub- 
jected to two beetlings in the river. 

For preparing the bath, an oblong boiler is filled 
with water, to about one-half or two-thirds ; and 
when this water boils, pounded white nut-galls are 
thrown in to about a 6th or an 8th of the weight 
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of the silk ; and after boiling a few seconds^ there 
is put into the bath bruised and sifted cochineal, 
from an eighth to a fifth for each quantity of silk» 
according to the shade that is wanted. To the 
bath is afterwards added a sixteenth of tartar for 
one part of cochineal, and, when the tartar is dis- 
solved, as much solution of tin* This solution 
should contain much more tin than that made use 
of for scarlet, otlierwise the colour would be too 
bright Macquer directs it to be made with six- 
teen parts of nitric acid, two of ammoniacal muri- 
ate, as much fine grain tin, and twelve of water* 

The ingredients are mingled, and the boiler i& 
filled up with cold water ; the proportion of the 
bath being about eighteen or twenty litres of 
water for each kilogramme of silk. The ^Iks 
are immediately plunged, turning them round the 
skein sticks till they appear very uniform. The 
fire is then increased, and the bath is kept boiling 
for two hours, turning round the silks from time 
to time ; after which the fire is withdrawn, and 
the silks are plunged into the bath. Here they 
are kept for some hours. They are then washed 
in the river, giving them two beetlings, when they 
are wrung and dried. 

If it be wished to brown the crimsons, they are 
passed, after washing them, through a solution 
more or less charged with sulphate of iron, ac- 
cording to the shade wanted. If the silk is to 
retain a shade of yellow, more br less of the de- 
coction of the fustet wood is added to this solu- 
tion. 
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White gall-nuts are preferable^ because black 
ones deaden the colour of crimson ; and if even 
too large a quantity of the former be introduced, 
the colour becomes duller. Macquer says, that 
the galls serve merely to increase the weight of 
the silk ; their general effect, however, is to ren- 
der the colours more durable. They are indis- 
pensable, at least for the crimsons intended to be 
browned (saddened). 

The test of vinegar, often used for distinguish- 
ing the cochineal crimson from the spurious, is 
deceitful, because it cannot distinguish the colours 
obtained from (brazil) wood, when they are fixed 
by means of the solution of tin ; for in this case 
they resist vinegar as well as those made with 
cochineal. 

Macquer gives the description of the crimson 
silk dye of Damascus and Diarbekir, which was 
communicated by Granger ; as also of the pro- 
cess followed at Genoa. 

We have seen that a very small quantity of 
solution of tin was put into the bath for dyeing 
silk crimson. Were it wished to employ the same 
process by which wool is dyed scarlet, the silk 
would lose its lustre (bloom), and acquire but a 
faint colour ; but Macquer and Scheffer have both 
published a process, differing only in some cir- 
cumstances, for dyeing silk rose and ponceau^ by 
means of solution of tin, employed cold, in order 
to avoid its too lively action on the silk. 

In the process which Macquer published in 
1768, the solution of tin is prepared by throwing 
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three parts of tin very gradually into a mixture 
of four parts of nitric acid and two of muriatic. 
When the solution is finished^ six parts of silk 
are introduced, which has had previously a bath 
of annotto ; there it is left for half an hour, 
when it is wrung out and washed, till the water 
ceases to be fouL For dyeing one pound of silk» 
l-4th of cochineal, with 1-1 6th of tartar, is em- 
ployed. The liquor is made to boil ; it is diluted 
with cold water, so that the hand can bear its 
heat : into this the silk is immersed, the fire is 
raised, and after a minute's ebullition it is taken 
out and washed. The silk receives, by this pro- 
cess, an augmentation of weight amounting to 
a fourth ; its colour resists soap, and is much 
more durable than that given by carthamus (saf« 
flower). 

In 1751, Scheffer published in Swedish the fol- 
lowing process. One part of tin is dissolved in 
four parts of nitric acid, and one of muriate of 
soda i and the solution is diluted with a double 
quantity of water. In this the silk is left to ma- 
cerate for 24 hours ; when, it is taken out and 
washed in clear water, till this is no longer milky. 
The silk is then dyed, by boiling it for a quarter 
of an hour with 5-6ths of its weight of cochineal, 
in a bath not much diluted : the remaining liquor 
contains still a good deal of colouring matter, 
which may serve to dye silk of a lighter shade, 
or indeed to dye it crimson by the ordinary pro- 
cess J it may serve likewise for wool. 
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Schefier describes some variations of his pro* 
cess for obtaining different shades, of which we 
shall now recapitulate the principal. On wring* 
ing silk out of the solution of tin, letting it lie 
all night in a cold solution of^ one part of alum to 
thirty-two of water, wringing it in order that it 
may be dried, washing it, and then passing it 
through a bath of cochineal^ it takes merely a 
pale ponceau (poppy) colour. If after diluting 
one part of solution of tin with eight parts of 
water, the ulk be set to macerate in it for 12 
hours,«^be afterwards kept all the night in the 
solution of alum,-^be then washed, dried, and 
passed through two baths of cochineal as above, 
adding to the second bath a little sulphuric add, 
a be^mtiful ponceau will be obtained. 

The chief difference between the processes 
of Macquer and Scheffer, consists in the yellow 
ground which Macquer gives the silk. Scheffer 
employs a larger proportion of cochineal in the 
dyeing bath ;- but, from the report of the very 
pei^ons who co-operated at Macquer's experi- 
ments in the manufactory of the Gobelins, it 
must be acknowledged, that the silk dyed by his 
process had never reached the scarlet hue. This 
colour, so much desired, has, however, induced 
dyers to multiply their attempts. Those who 
appear to have approached nearest to their object, 
begin with dyeing the silk crimson ; they then 
cover this dye with that of carthamus, by the pro- 
cess hereafter described ; and they give it finally 
a yellow dye in the cold. Thereby a beautiful 
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colour is obtained. But the carthamus dye is 
destroyed by the action of the air, and the colour 
grows pretty speedily brown. 

Cochineal is little used for dyeing cotton and 
linen, because a beautiful and permanent red can 
be given them by means of madder. Scheffer, 
however, describes a process which may be tried. 
The linen or cotton is steeped for 24 hours' in a 
cold solution of tin ; after which it is wrung, 
washed, and made to boil for a quarter of an 
hour with 4-6ths its weight of cochineal. The 
cotton takes a light red. These colours bear the 
action of the sun, but not of soap. Berkenhout 
also gave, in England, a process, which, by Ban- 
croft's description, differs little from that which 
we have given for silk ; but it is said to produce 
merely a crimson, because there is no yellow in it. 

The difference between the processes to which 
recourse must be had for giving silk and cotton 
the colour of scarlet, appears to depend on these 
substances having a much smaller disposition to 
unite with the colouring matter of cochineal, or 
with the combination of this colouring matter and 
tin ; whence it results, that this combination se- 
parates, reunites in too considerable masses, and 
precipitates before its union can be effected with 
the stuff. But this inconvenience is obviated by 
first impregnating the stuff with solution of tin, 
because the oxide of tin being combined with it, 
the colouring molecules of the cochineal come 
and fix themselves in it, in which case this com- 
pound can no more be precipitated. It therefore 
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appears to us, that, in order to succeed in this 
process, our views must be directed towards the 
fittest means for producing, at first, a combination 
of the oxide of tin with the BtuS^ without altering 
the latter ; and then to give it a due alloy of the 
red of cochineal, and of yellow, either by means of 
tartar or by the admixture of a yellow colour. 



CHAPTER VL 
OfKermes. 

The kermes (coccus iUciSj Limu) is an insect, 
found in several parts of Asia and the South of 
Europe. It was known to the ancients by the 
name of coccum squarlatinum, coccus b<^icus^ infec- 
tortus^ granum tinctorium. That collected in Ga- 
latia and Armenia was preferred. At the present 
day, it is gathered chiefly in Languedoc, Spain, 
and Portugal. 

The kermes lives on a small oak (quercus coc- 
ci/era, Lirm.) The females grow big (massives), 
and finally remain motionless, when they have 
nearly the form and size of a pea, and are of a 
reddish-brown colour. Their shape caused them 
to be long mistaken for the seeds of the tree on 
which they live ; whence they were called grains 
of kermes. They have been also called vermilion. 

The first person who spoke of them with toler- 
able accuracy, was Pierre de Quiqueran, bishop 
of S6nez, in 1550, de laudibus pravincup. 
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The history of this ibsect is found in a memoir 
of Nissole, Acad* des Science$9 17H ; and paiticti- 
lariy in Reaumur's Metnoires pour scrvir d PH$s* 
toire des Inseetes^ torn. iv. 

It is thought that the kermes takes its n^me 
from an Arabic word, which signifies a little wonii» 
vermiculus^ from which comes the name vermilion: 
also given it Astruc derives the term from two 
Celtic words, of which one signifies oak, and the 
other acorn (gland) : Memoirepour servir d rHis- 
toire NatureUe de Languedoc. 

The kermes is fixed to the bark of the shrub 
by a white cottony down, furnished by the insect. 
Chaptal has observed that this down, as well as 
that which all the insects of this kind afford, 
haci several of the characters of caoutchouc $ that 
it was insoluble in alcohol, that it melted at the 
heat of boiling water, and burned with flame on 
red-hot cinders. To him we owe the following 
description of the method pursued in Languedoc^ 
to make the harvest of kermes. 

'^ Towards the middle of the montii of May, 
they begin to gather the kermes, which has then 
acquired its ordinary size; it resembles in its 
colour and form a little sloe. This harvest usu- 
ally lasts till the middle of the month of June, 
and sometimes longer, if the great heats be re- 
tarded, or if violent rains do not come on ; fer 
one storm of rain is sufficient to put an end to 
the crop for a year. Women are commonly em- 
ployed in this harvest They go out early in the 
morning with a lantern in their hands, and a 
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glazed earthen pot, and thus proceed before day*, 
break to detach the kermes from the branches 
with their fingers. This time is the most &vour- 
able i 1st, because the leaves which are furnished 
with prickles give then less annoyance, being 
softened by the morning dew ; 2//, because the 
kermes weighs more, either from its not being 
dried by the sun, or from fewer young ones mak- 
ing their escape, which are hatched by the heat. 
Persons are, however, to be seen sufficiently )in« 
trepid to gather it diiring the day-time ; but this 
is rare. 

'* One individual can gather from one to two 
pounds in a day. 

^ In the first season of the harvest, the kermes 
weighs more ; hence it sells for less than towards * 
the conclusion, when it is drier and lighter. 

'* The price of fresh kermes varies, moreover, 
according to the demand of purchasers and its 
scarceness. It commonly fetches from 15 to 90 
sous (halfpennies) per pound at the commence- 
ment, and from SO to 40 towards the condusion 
of the harvest. 

'' Those who purchase it are obliged as soon as 
pomble to put a stop to the development of the 
^gS^9 so as to prevent the escape of the young 
contained in the coque. This coque (shell) is 
merely 'the body of the mother, which has en« 
larged by the formation of the eggs. The female 
has no wings. It fixes and takes up its abode on 
a leaf. The male comes to impregnate her, and 
she then enlarges merely by the development of 
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the eggs. In order to kill the young contained in 
the eggs, the kermes is steeped in vinegar for 10 
or 12 hours, or it is exposed to the fumes of vine- 
gar, which takes less time, for half an hour is 
enough. It is then dried on cloths. This oper- 
ation gives it a wine-red colour." 

When the living insect is crushed, it afibrds a 
red colour. It has a pretty agreeable smell, and a 
taste somewhat bitter, harsh, and pungent ; when 
dry it communicates the same odour and taste to 
water and alcohol, which thereby acquire a deep 
red colour. The extract procured from its in- 
fusion retains this colour. (Note II.) 

To dye spun worsted with kermes, it is first 
boiled in water along with bran for half an hour ; 
next for two hours in a fresh bath, with a fifth of 
its weight of Roman alum, and a tenth of tartar. 
Sour water is usually added to it It is taken 
out after this ebullition and enclosed in a bag, 
which is carried to a cool place, and left there for 
some days. To fi^rm a saturated colour, there is 
put into a tepid bath three-fourths of kermes, or 
even a weight equal to that of the wool intro- 
duced into the bath at the first bouiUon. As the 
density of cloth is more considerable than of spun 
worsted or wool in the fleece, it requires a fourth 
less salts in the bouilUm^ and of kermes in the bath. 
With smaller proportions of kermes, lighter and 
paler colours are obtained. When a series of 
shades is to be made, it is necessary to begin, as 
usual, with the deepest. 
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Hellat directs us to throw into the boiler con- 
taining the kermes a small handful of the refuse 
wool, (or cot), before immersing what is to be 
dyed in it, and to let it boil there for an instant. 
It removes a species of black fecula, and the wool 
dipped .afterwards assumes a finer colour. 

Before carrying the newly dyed wool to the 
river, it may be passed through a water bath 
slightly tepid, in which a small quantity of soap 
has been dissolved. The colour thus takes some 
lustre, but it is a little rosed, that is to say, it gets 
a cast bordering on crimson. 

By employing kermes with tartar, without alum, 
and as much solution of tin as for cochineal scar- 
let, Hellot has procured from a single bath an 
extremely lively cinnamon. The cloth having 
been macerated in a solution of sulphate of pot- 
ash, it took with the kermes an agate-grey colour 
of considerable beauty and solidity ; ^er macer- 
ation with sulphate of soda, a dirty grey of little 
permanence ; with sulphate of iron and tartar, n 
fine grey ; with tartar and sulphate of copper, an 
olive colour, and the same with nitrate of copper. 
The solution of bismuth, poured drop by drop 
into the kermes bath, produced a violet. All 
the acids turn it into a cinnamon bordering more 
or less on red, according as the acids are weaker, 
or in smaller quantity. The alkalies rose the 
colour, and render it dull. 

The red colour which kermes communicates 
to wool, has much less lustre than the scarlet 
made with cochineal, which came to be preferred 
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as soon a8 the art of heightening the peculiar 
colour of cochtneal by means of the solution of 
tin became known ; but the former has much 
more permanence, and spots of grease can be 
effiiced from it without its colour being a£Eected. 
It is the blood^red, preserved without alteration 
in the old tapestries. To the scarlet of kermes, 
the name of grain scarlet was given, because thk 
insect wa^ mistaken for a seed (jgrmne). They 
gave it likewise the name of scarlet of Venice^ 
because its principal manufactory was in that 
city. 

The solution of tin was not omitted to be em- 
ployed for kermes, as well as for cochineal j and 
Scheffer describes several processes for dyeing 
by this method with kermes ; but its colour then 
verges on yellow or cinnamon, because the com* 
bination formed with the colouring matter and 
oxide of tin retains from the impression of the 
acid a yellow colour, as happens to the colouring 
matter of madder. 

The durability of the colour of kermes has 
often excited a regret that our dyers should have 
abandoned its use, for they employ very little of 
it at present. Some mixed a small quantity of 
it with the cochineal. It is observed, that this 
mixture contributed to give body to the colour, 
but it dimmed its lustre. The greater part of the 
kermes comes from the Levant. 

Only a dull reddish colour has been hitherto 
given to silk, by means of kermes. 
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The scarlet, for which one-half of kermes and 
on|p«haIf madder are employed, is called haff 
grain. This mixture gives a very permanent 
colour^ but not lively, bordering a little on blood 
colour. It is said that the turbans fabricated for 
the Levant, are dyed in this way at Orleans. A 
little brazil wood is probably added. 

The cocctAS^ polankus is a small round insect, 
found adhering to the roots of a species of poh/- 
gonum (sclerantus perermis). It is collected to- 
wards the end of June, in some provinces of 
Poland. It appears to have properties similar to 
those of the kermes ; but no use is made of it in 
Europe. It is sold to the Turkish and Armenian 
merchants. It is used in Turkey for dyeing wool, 
silk, and horse-hair; and women employ it for 
dyeing their nails. 

There are several other insects which might 
equally afford a red colour ; some even have been 
employed ; but the advantages presented by co* 
chineal have made their use be abandoned or 
neglected. 



CHAPTER VII. 



Of Lac, or Gum Lac. 



Lac is a substance of a more or less deep red 
colour, which is brought to us from India, under 
different forms. This substance is a production 
analogous to that of bee-hives, constructed by a 
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species of coccus, which Kerr and Roxburgh have 
described.^ It lives, and forms cells, on different 
species of shrubs. Geofiroy, who has given some 
interesting observations concerning this sub- 
stance,! regards it as a true wax, which owes its 
colour only to the embryos of insects that have 
formed alveoli (little holes) in it of a nearly round 
form ; hence the name of gum is improper. 

Several species of lac are distinguished, the 
principal being, 1. Stick lac, the production 
which the ants have constructed round small 
branches. This species is the richest in colour, 
though there is some of it in Madagascar nearly 
colourless. 

Q. Grain, or seed lac. It is less coloured than 
the preceding. 

3. Lac in tables (shell lac). It is imported in 
small plates of variable size and transparency. 
It has usually a dirty colour, and is mixed with 
some wood and earth. It would seem that the 
Indians have already extracted the colouring 
matter from it. These two latter kinds are em- 
ployed for sealing wax; colouring them with 
minium (or vermilion) for red wax ; with lamp- 
black for black wax ; with orpiment for the 
wax of an aventurine colour, &c. Geoffroy says, 
that the lac, separated from the small bodies that 
it contains, afforded him, on distillation, the same 
products as wax ; and that the small bodies, 

• Philos. Trans. 1781, 1791. 
f M6m. de rAcademie, 1714*. 
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which may be ground into a fine red powder, 
afforded him the products of animal substances. 
The colouring particles, which are owing to these 
small bodies, which he takes for chrysalids, dis* 
solve in water and alcohol, giving these liquids a 
fine red colour. (Note KK.) 

Fqr dyeing, stick lac must be chosen of the 
deepest colour. It is fireed from the twigs, and 
reduced to powder. 

The colour obtained from lac has not the 
lustre of the scarlet made with cochineal, but 
it has the advantage of possessing more per- 
manence. It may be used profitably by mix- 
ing a certain quantity of it with cochineal ; 
and if too great a proportion be not taken, 
the scarlet is no less beautiful, and it is nfiore 
durable. * 

In order* to separate the portion soluble iti 
water, and to estimate its proportion to the wax 
or resin, Hellot was accustomed to extract it by 
means of water and mucilage of comfrey, to 
throw down its colouring matter with alum, to 
collect and dry it. He obtained, by this process, 
a precipitate which formed one-fifth of the weight 
of the lac, and it was this precipitate which he 
used for dyeing. But this precipitate is a com- 
bination of the colouring particles with alumina, 
or the base of alum. 

Lac may be employed in a simpler manner : 
the only precaution is to boil the cochineal and 
the* solution of tin for the proper time^ after 
which the bath is refreshed, and the lac in pow- 
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der is introduced. It requires a very modwate 
beat, otherwise it dyes id an unevenly manner, 
and also a still more considerable quantity of the 
tin solution than cochineal. The cloth should 
be washed very hot on coming out of the boiler, 
because the resinous particles attached to it are 
difficult to separate when cold. Lac may be em- 
ployed with success for the soupe au mn colour, 
by putting it in the bouillon ; into which, in this 
case, no alum must enter, because it would pre- 
cipitate the cdouriHg matter too rapidly. Co^ 
chineal is used iti the reddening bath, and it is 
saddened in the ordinary way. 

According to Hellot, fixed alkali, or lime wa- 
ter, changes the lively red produced by lac into 
a wineJees colour ; and sal-ammoniac affords cin« 
namon, or bright chesnut coldurs, according aa 
there is more or less salt* 

Geofiroy conjectures, that lac is used for dye- 
ing red morocco leather in the Levant, after be- 
ing subjected to suitable preparations. In fact, 
kc appears to be employed along with cochineal 
fSHT this purpose at Diarbekir ; and at Nicosie 
kermes is used. Quemiset says, that kermes^ 
cochineal, or lac, may be employed indiffer- 
ently.* • 

An advantageous distinction of lac over kermes 
appears to be, its bearing the action q£ solution 
of tin, and experiencing its good effects, without 
having its colour changed to yellow ; and we 

* L'Art d'ApprAter et de Teindre toutes sortes de Peaux. 
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liave seen, that it requires even a larger propor- 
tion of it than cochineal does. 



CHAPTER VIIL 
Of Archil 

The archil used in dyeing, is in the form of 
a violet^red paste. Two kinds of it are 'chiefly 
distinguished, the archil plant of the Canaries, 
mid die ground archil (de terre), or thftt of 
Auvergne, called also pirelk. The first is by 
far the most esteemed. It is prepared from a 
Hpecies of lichen (Jkhen rocceUd) which grows on 
rocks adjoining the sea, in the Canary and Cape 
de Verd Islands. The second specif is prepar- 
ed from a lichen (Ucken pareUm) which grows on 
the rocks of Auvei^e* 

Midieli, as quoted by HeUot, says, t}&t the 
workmen who prepare the archil at Florence, re- 
duce the plant to a fine powder, which they pass 
durough a sieve ; that they then sprinkle it gently 
with s^e urine ; that they stir the mixture once 
a-day, adding to it each time a certain prc^rtion 
of soda in powder, till the materials have assumed 
a columbine (dove) colour. The substance is now 
put into a wooden cask, and urine is added to it, 
or lime water, or solution of gypsum, till its suit- 
face be covered, in which state it is preserved* 
In a description to foe found in the vfO^k of 
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Flictho, sal ammoniac, sal gem, and saltpetre are 
added to this preparation ; but Hellot convinced 
himself by experiments, that lime and urine were 
the sole ingredients necessary; and that it was 
requisite to stir up the mixture frequently, adding 
at the same time new doses of lime and urine. It 
is proper to let the volatile alkali, which is formed, 
evaporate at the end of the process, in order that 
the archil may assume the odour of violets, which 
characterizes the well-prepared article. To pre- 
serve it long, however, it must be kept moistened 
with urine. 

Kalm says, in an appendix to a Memoir of 
Linnaeus, in the Stockholm Transactions for 17^f 
that in some parts of Sweden two lichens, which 
he describes, are used for dyeing red. In the 
same Transactions for 1744, there is said to be 
found, likewise in Sweden, a species of lichen 
(JkhenfoUaceus umbiUcatus subtus lacunosus, Linn. 
Flor. Stiec.\ which, being prepared with urine, 
dyes wool and silk of a beautiful and permanent 
red or violet. 

There are several other species of moss and 
lichen which might be employed in dyeing, were 
they prepared like the archil. Hellot gives the 
following method for discovering if they possess 
this property. A little of the plant is to be put 
into a glass vessel ; it is moistened with ammonia 
and lime water in equal parts ; a little muriate of 
ammonia (sal ammoniac) is added ; and the small 
vessel is corked. If the plant be of a nature to 
afford red, after three or four days, the small por- 
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tion of liquid, which will run off on inclining the 
vessel^ now opened, will be tinged of a crimson 
red, and the plant itself will have assumed this 
colour. If the liquor or the plant does not take 
this colour, nothing need be hoped for ; and it is 
useless to attempt its preparation on the great 
scale. Lewis says, however, that he has tested in 
this way a great many mosses, and that most of 
them afforded him a yellow or reddish-brown 
colour ; but that he obtained from only a small 
mmiber a liquor of a deep red, which communi- 
cated to cloth merely a yellowish-red * colour. 

Prepared archil gives out its colour very readily 
to water, ammonia, and alcohol. Its solution in 
alcohol is used for filling spirit of wine thermo- 
meters; and when these thermometers are well 
freed from air, the liquor loses its colour in some 
years, as Abbe NoUet observed.! The contact 
of air restores the colour, which is destroyed anew 
in vacuo in process of time. The watery infu- 
sion loses its colour by the privation of air in a 
few days ; a singular phenomenon, which merits 
new researches. 

The infusion of archil is of a crimson bordering 
on violet As it contains ammonia, which has 
already modified its natural colour, the fixed alka- 
lies can produce little change on it, only deepen- 
ing the colour a little, and making it more violet. 
Alum forms in it a precipitate of a brown-red ; 

* The Chemical Works of Gaspard Nettman. 
t M6di. de r Acad. 1742. 
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and the supernatant liquid retains a yellowiib^ 
red colour. The solution df tin affords a reddish 
precipitate, which falls down slowly ; the super- 
natant liquid retains a feeble >red colour. The 
dther metallic salts produce precipitates that cXBst 
nothidg remarkable. 

The watery solution of archil applied to cold 
marble penetrates i% communicating a beautifiil 
violet colour, or a blue bordering on purple, which 
resists the air much longer than the archil colours 
applied to other substances. Dufay says, that he 
has seen marble tinged with this colour, preserve 
it without alteration at the end of two yearsi 

To dye with ardhil, the quantity of this sub- 
stance deemed necessary, according to the quan- 
tity of wool or stuff to be dyed, and according to 
the shade to which they are to be brought, is dif- 
fused in a bath of water as soon as it begins to 
grow warm. The bath is then heated till it be 
ready to boil, and the wool or stuff is passed 
through it without any other preparation, except 
keeping that longest in, which is to have the 
deepest shade. A fine gridelin, bordering on 
violet, is thereby obtained ; but this colour has no 
permanence. Hence archil is rarely employed 
with any other view than to modify, heighten, 
and give lustre to the other colours. Hellot says, 
that having employed archil on wool boiled widi 
tartar and alum, the colour resisted the air no 
more than what had received no preparation. But 
he obtained from herb archil (PorseiUe d^herbe) 
a much more durable colour, by putting in the 
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iiath some soltttion of tin. The archii thereby 
loses its natural colour^ a&d assumes one approach* 
ing more or less to scarlet^ according to ^e quan-* 
tity of solution of tin employed. This process 
must be executed in nearly the same manner as 
that of scarlet, except that the dyeing may be 
performed in a single bath. 

Ardiil is frequently had recourse to for vary« 
ing the different shades and giving them lustre ; 
h^ice it is used for violets^ lilacs* mallows, and 
rosemary flovrers. To obtain a deeper tone^ as 
£>r the deep soupes au tnn, sometimes a little at 
kali or milk of lime is mixed with it The sequel 
of this browning may also afford agates, rose* 
mary flowers, and othbr delicate colours, which 
cannot be obtained so beautiful by other processes. 
Alum cannot be substituted for this purpose ; it 
not only does not give this lustre, but it degrades 
the deep colours. 

The herb-archil is preferable to the archil of 
Auvergne, from the greater bloom which it com-^ 
municates to the colours, and fh>m the larger 
quantity of colouring matter. It has, besides, the 
advantage of bearing ebullition. The latter, 
moreover, does not answer with alum, which de- 
stroys the colour; but the herb-archil has the 
inconvenience of dyeing in an irregular man- 
ner, unless attention be given to pass the doth 
through hot water as soon as it comes out of the 
dye. 

Archil alone is not used for dyeing silk^ unless 
for lilacs ; but silk is frequently passed through a 
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bath of archil* either before dyeing it in other 
baths, or after it has been dyed» in order to 
modify different colours, or to give them lustre. 
Examples of this will be given in treating of the 
compound colours. It is sufficient here to point 
out how white silks are passed through the archil 
bath. The same process is performed with a bath 
more or less charged with this colour^ for silks 
already dyed. 

Archil, in a quantify proportioned to the colour 
desired, is to be boiled in a copper. The clear 
liquid is to be run off quite hot from the archil 
bath, leaving the sediment at the bottom, into a 
tub of proper size, in which the silks newly scour- 
ed with soap, are to be turned round on the skein 
sticks with much exactness, till they have attained 
the wished-for shade. After this, they must re- 
ceive one beetling at the river. 

Archil is in general a very useful ingredient in 
dyeing ; but as it is rich in colour, and commu- 
nicates an alluring bloom, dyers are oflen tempted 
to abuse it, and to exceed the proportions that 
can add to the beauty, without, at the same time, 
injuring in a dangerous manner the permanence 
of the colours. Nevertheless, the colour obtained 
when solution of tin is employed, is less fugitive 
than without this addition. It is red, approach- 
ing to scarlet. It appears to be the only ingre- 
dient which can increase its durability. The so- 
lution of tin may be employed, not only in the 
dyeing bath, but for the preparation of the silk. 
In this case, by mixing the archil with other 
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colouring substances, dyes may be obtained which 
have lustre with sufficient durability. 

We have spoken of the colour of the archil, as 
]f it were natural to it, but it is really due to an 
alkaline combination. The acids make it pass to 
red, either by saturating the alkali, or by substi- 
tuting themselves for the alkali. 

The lichen which produces archil is subjected 
to another preparation, to make turnsole (litmus)* 
This preparation is made in Holland. The lichen 
comes from the Canary Islands, and also from 
Sweden. It is reduced to a fine powder by means 
of a mill, and a certain proportion of potash is 
mixed with it. The mixture is watered with 
urine, and allowed to suffer a species of fermen- 
tation. When this has arrived at a certain de- 
gree, carbonate of lime in powder is added, to 
give consistence and weight to the paste, which 
is thereafter reduced into small parallelopipeds, 
that are carefully dried. ♦ 



CHAPTER IX. 

Of Carthamus. 

Carthamus or safflower {carthamus tinctorius), 
the flower of which alone is used in dyeing, is an 
annual plant cultivated in Spain, Egypt, and the 
Levant. There are two varieties of it, one which 

* Journal des Arts et Manufactures, torn. ii. 
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has large leaves^ and the other smaller ones. It 
is the last which is cultivated in Egypt» where it 
forms a considerable article of commerce. 

Formerly carthamus was cultivated in Thu- 
ringia and Alsace ; but the preference given to 
that of the Levant has caused its culture to be 
almost entirely abandoned in our climates. The 
celebrated Beckman, who has given a very inter- 
esting dissertation on carthamus,* has sought to 
discover the difference between that raised in our 
climate, and that imported from the Levant ; but 
before availing ourselves of bis observations, it is 
proper to describe the properties of this substance^ 
such as it is employed in dyeing. 

Carthamus contains two colouring matters, one 
yellow and the other red. The first, alone, is 
soluble in water; its solution is always turbid: 
with reagents, it exhibits the characters usually 
remarked in yellow colouring matters; the alkalieg 
render it lighter, the acids deepen it, giving it 
more of an orange hue ; both produce a small dun 
precipitate, in consequence of which it becomes 
clearer. Alum forms a precipitate of a deep yeU 
low in small quantity. The solution of tin and 
the other metallic solutions cause precipitates, 
which have nothing in them remarkable. 

Alcohol takes but a slight dye from these 
flowers, out of which all the yellow substance bad 
been extracted by sufficient washings (with water). 
If such flowers be put into a solution of caustic 

• Coramenl. Societ. Gotting. torn. iv. 1T74. 
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alkali, they become yellow, and the liquor ex- 
pressed from them is of a diaep yellow. On sa- 
turating the alkali with an acid, the liquor becomes 
turbid, reddish, and deposites a reddish-yellow pre- 
cipitate in small quantity. A yellow precipitate 
is formed, with solutions of alum, zinc, and tin ; 
and a precipitate bordering on gre^n, with solu- 
tions of iron and copper. If a carbonate of an 
alkali has been used, the acids produce an abun- 
dant and a redder precipitate; but tjlie shade 
differs according to the acid employed. Alum 
produces also with the latter alkaline solution a 
red precipitate, which is so light that it usually 
floats on the surface of the liquor. This colour- 
ing matter is so delicate, so easily affected, that if 
heat be employed for dissolving it, the precipitates 
by the acids have no longer the same beautiful 
colour. 

Beckman has observed, that the carthamus of 
Thuringia contains far more yellow matter than 
that of th6 Levant ; that in other respects the red 
matter of the former did not yield in beauty to 
that obtained from the latter ; but that in order 
to obtain an equal eflfect, one-half more of the one 
was- required than of the other. He inquired if 
this difference depended on climate, or only on 
the preparation. 

Hasselquist relates, in his Voyage d'EgjfptCi^ that 
when the flowers of carthamus are gathered, they 
are squeezed between two stones to express their 
juice ; that they are thereafter washed several times 
with pit-well water, which in Egypt is naturally 
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saltish } that, on coming out of the water, they are 
pressed between the hands, and then spread out 
on mats upon terraces ; that they are covered dur-> 
ing the day, to hinder the sun from drying them 
too much ; but that they are exposed to the dew 
during the night ; that they are turned over from 
time to time ; and that when they are found to be 
dried to the proper point, th6y are taken up, and 
preserved for the market, under the name of saf. 
Jhanon (saflBiower). 

If the carthamus of the Levant, as found in 
commerce, be compared with that of Thuringia, 
the former is observed to be purer, a little damp, 
and in compressed masses; while the latter is drier 
and more elastic. These differences depend on the 
preparation. The authors on agriculture, misled 
by the fidse denomination of bastard safiiron, given 
to carthamus, have thought it should be treated 
like safiron. They consequently direct to gather 
it in a dry season, and also to dry it with much 
care. Beckman conceives that we should, on the 
contrary, imitate the method adopted in Egypt : 
he recommends to add even a little salt to the 
water used in the preparation, that it may have 
the same quality as in Egypt. 

The flower of carthamus has a fine flame co* 
lour ; it should be gathered only when it b^ns 
to fade, and it is better when it has received rain 
in this state, although there be a prejudice to the 
contrary. The rain may be supplied by an artifi- 
cial watering of the flowers morning and evening. 
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The seeds may still be left to ripen after the blos- 
som is cropped. 

These directions are given with the view of 
separating the yellow substance, a redundance of 
which may constitute the difference between the 
carthamus of our climate, and that of the Levant. 
It is proper to keep the carthamus in a moist 
place, for too strong desiccation might injure it. 

Many motives should induce us to enrich our 
agriculture with this production. The seeds of 
carthamus serve as a very good nourishment to 
poultry, but particularly to parrots, whence they 
have got the name of parrot seeds (graine de 
perroquetj. A useful oil may be expressed from 
them, and the residue may be given to cattle. 
The dry leaves and twigs may serve as fodder to 
sheep and goats during winter ; and the stronger 
stems, which the animals have stripped, may be 
used for fuel. Beckman has proved, that cartha- 
mus ripened well at Gottiifgen, where the soil is 
sandy. The ground should be dunged in mode- 
ration, and the plant must be neither watered nor 
transplanted. We have seen some of it grown 
at Amiens by the cares of LapostoUe, which was 
of good quality. 

The yellow matter of carthamus is not em- 
ployed ; but in order to extract this portion, the 
carthamus is put into a bag, which is trodden 
under water, till no more colour can be pressed 
out. The flowers, which were yellow, become 
reddish, and lose in this operation nearly one-half 
of their weight In this state they are used. 

VOL. II. N 
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The yellow colouring substance might however 
be employed. Poerner has made several experi- 
ments on this subject* Their principal result is, 
that wool takes without preparation a yellow hue 
which is not durable, but that which it takes 
after alum and tartar is better, although it is not 
very permanent. Beckman says, that cloth pre* 
pared with tartar, or with tartar and alum, takes 
a good yellow colour, and that, in equal weight, 
carthamus contains more yellow colouring matter 
than yellow wood (old fustic) itself. 

For extracting the red part of carthamus, 
and thereafter appl3ring it to stuff, the property 
which alkalies possess of dissolving it is had 
recourse to, and it is afterwards precipitated by 
an acid. Beckman says, that next to citric acid 
(acid of lemons), sulphuric acid has the best ef- 
fect, provided only the due proportion be em- 
ployed ; otherwise it alters and destroys the co- 
lour. According to ^cheffer, we may substitute 
for lemon juice, the juice of the berries of the 
*mountain*ash (sorbus aucupatoriusj, which is to 
foe thus prepared. These berries are to be beat 
in a mortar with a wooden pesUe, and the juice is 
to be strained off, and allowed to ferment. It 
IS then put into bottles ; and the clear portion, 
which is sourest, is better fitted for this process 
the older it is. This preparation requires some 
months, and should be undertaken only in sum- 
mer. 

The process of dyeing consists, therefore, in ex- 
tracting the red colouring matter by means of an 
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alkali, and precipitating it (mi the stuff by means 
of an acid* It is this fecula which serves for 
making the rouge employed by ladies. 

As to this rouge^ the solution of cartbamus is 
prepared with crystallised carbonate of soda, and 
it is precipitated by lemon juice. It has been 
remaricedi that lemons beginning to spoil were 
^tter for this operation, than tho^e that were less 
ripe) whose juice retained much mucilage. After 
kqueezing out the lemon juice, it is left to settle 
for some days. The precipitate of carthamus is 
dried at a gentle heat, on plates of stone-ware ; 
ftom which it is detached and very carefully ground 
with talc, which has been reduced to a very subtile 
powder, by means of the leaves of shave grass 
fpreskj, and successively passed through sieves 
of increasing fineness. It is the fineness of the 
talc, and the greater or less prc^rtion which 
it bears to the carthamus precipitate, which con- 
stitute the difference between the high and low 
priced rouges. 

Wool may be dyed red by means of carthamus, 
as Beckman has ascertained. This dye passes, 
however,^ very readily to orange, and the power 
6f obtaining from cochineal the finest and most 
varied reds, which are at the same time much 
more permanent than tiiose of carthamus, makes 
the latter be rejected for wool. 

Carthamus is used for dyeing silk, poppy, naca^ 
rat (a bright orange-red), cherry, rose colour, and 
llesh colour. The process differsi according to 
the. intensity of the colour, and the greater or iess 
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tendency to flame colour that is wanted. But 
the carthamus bath, whose application may be 
varied, is prepared as follows. 

The carthamus, from which the yelloSv matter 
has been extracted, and whose lumps have been 
broken down, is put into a trough. It is repeat- 
edly sprinkled with cendres gravelees (crude pearl 
ashes), or soda (barilla) well powdered and sifted, 
at the rate of 3 kilogrammes for 50 kilogrammes 
of carthamus : but soda is preferred ; mixing 
carefully as the alkali is introduced. This opera- 
tion is called amestrer. The amestred carthamus 
is put into a small trough with a grated bottom, 
first lining this trough with a closely woven cloth. 
When it is about half filled, it is placed over the 
large trough, and cold water is poured into the 
upper one, till the lower becomes full. The car- 
thamus is then set over another trough, till the 
water comes from it almost colourless. A little 
more alkali is now mixed with it, and fresh water 
is passed through it. These operations are re- 
peated till the carthamus be exhausted, when it 
turns yellow. 

After distributing the silk in hanks on the rods, 
lemon juice, brought in casks from Provence, is 
poured into the bath, till it becomes of a fine 
<:herry colour; this is called turning the bath 
fvirer le bain J. It is well stirred ; and the silk is 
immersed, and turned round the skein sticks in 
the bath, as long as it is perceived to take up the 
colour. For ponceau (poppy colour), it is with- 
drawn, the liquor is wrung out of it on the peg, 
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and it is turned through a new bath, where it is 
treated as in the first. Afler this it is dried and 
passed through fresh baths, continuing to wash 
and dry it between each operation, till it has ac- 
quired the depth of colour that is desired. When 
it has reached the proper point, a brightening is 
given it, by turning it round the sticks seven or 
eight times in a bath of hot water, to which about 
hdf a pint of lemon juice for each pailful of water 
has been added. 

When silk is to be dyed ponceau or flame co- 
lour, it must be previously boiled as for white ; it 
must then receive a slight foundation of annotto, 
as will be explained in treating of this substance. 
The sijk should not be alumed. 

The nacaratSt and the deep cherry colours, 
are given precisely like the ponceaux^ only they 
receive no annotto ground ; and baths may be 
employed which have served for the ponceau, so as 
to complete their exhaustion. Fresh baths are 
not made for the latter colours, unless there be 
no occasion for the poppy. 

With regard to the lighter cherry-reds, rose 
colours of all shades, and flesh colours, they are 
made with the second and last runnings of the 
carthamus, which are weaker. The deepest shades 
are passed through first. 

The lightest of all these shades, which is an 
extremely delicate flesh colour, requires a little 
soap to be put into the bath. This soap lightens 
the colour, and prevents it from taking too speed- 
ily, and becoming unevenly. The silk is then 
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washed, aod it little brightemng is given it». hi n 
bath which has served for the deeper colours. 

All these baths are employed the moment they 
are made, or aa speedily as poasible, because they 
lose much of their colour on keeping, by which 
they are even entirely destroyed at the end of a 
certain time. They are, moreover, used cold, to 
prevent the colour from being injured. It must 
have been remarked in the experiments just des- 
cribed, that the pure alkalies attack the extremely 
delicate colour of carthamus, making it pass to 
yellow. This is the reason why crystals of soda 
are preferred to the other alkaline matters. Those 
at least should be selected which contain most 
carbonic acid, as salt of tartar. 

In order to diminish the expense of the cartha- 
mus, it is the practice, for the deeper shades, to 
mingle with the first and the second bath about 
l-5th of the bath of archil. 

For dyeing on raw silks, such as are very white 
ahould be chosen, and be treated like boiled silks, 
with this single difference, that the poppies, the 
nacarats, the cherries, should be commonly passed 
through the baths which have already served to 
make the same colours with boiled silk, because 
raw silk is, in general, more easily dyed than 
boiled. 

The poppy having been prepared in an acid 
liquid, resists the proof by vinegar; but it is 
speedily altered and destroyed in the air. Schef- 
fer says, that the colour for which mountain-ash 
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berry juice has 1>een used instead of lemon juice» 
resists for a longer period. 
' Beckman made experiments on the application 
of the red colour of the carthamus to cotton.* 
He macerated cotton for two hours in melted 
hog's lard ; he washed it well, and afler this 
dyed it, in the ordinary way, with carthamus de- 
prived of its yellow matter. This cotton took a 
deeper colour than that which had received no 
preparation. Soap succeeded equally well, olive 
oil still better. Beckman next passed cotton 
several times through oil, drying it alternatdy. 
After the last drying, he washed and dried it. 
He passed it through the yellow , bath of car- 
thamus, to which he added nut-galls and alum ; 
and, lastly, he dyed it with the alkaline solution 
of carthamus and lemon juice. He thus obtained 
a beautiful and saturated red colour* The cotton 
treated without being impregnated with oil, took 
a colour of the same kind, but it was less saturat- 
ed, and withstood less the action of the air. The 
author, frcnn these experiments, imagines that it 
would be necessary to give cotton that is to be 
dyed with carthamus, preparations analogous to 
what it receives in the Adrianople red dye. 

To dye cotton, poppy, Wilson directs us to put 
the carthamus, well freed from its yellow colour- 
ing matter, into a vessel having a hair sieve near 
its bottom, and to pour over it a solution of pearl 

^ ExperimeDta Lina xylina iingendi flor. earth, tinct. com- 
nentationeSy Soc. Reg. Gotting. vol. iii. 1780. 
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wMhed, aod » little brigfeteniog i$ r f stand fcr a 

bath which has served for the de^ > ^ drawn offby 
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In Egypt, there is given to cotton, and even 
Jinen, a very saturated and somewhat permanent 
colour, by means of carthamus. The carthamus 
is subjected to two successive macerations, each 
of 24i hours, in pit-well water slightly alkaline. 
After this it is mixed with l-5th of its weight of 
(alkaline) ashes, purchased from the Arabs, which 
contain a little carbonate of soda. This mixture 
is ground in a mill ; and some water of the Nile 
is then filtered through it. By this means, a 
liquid strongly charged with colouring matter is 
obtained. They commence dyeing with the por- 
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^st filtered, which is feebly charged ; they 
^ o it a little lemon juice i then mix in a 

^rst portion of the liquid, with a consi- 
itity of lemon juice, and dye at a heat 
jO^ Reaumur. They finish, by passing 
atf through an acidulous water, and drying 






CHAPTER X. 

Of Brazil Wood. 

This wood, which is much used in dyeing, de- 
rives its name from the part of America whence 
it was first imported. It has also the name of 
Femambucca, wood of Saint Martha, or of Sapan, 
according to the places which produce it At 
present it is cultivated in the Isle of France, 
where it has been naturalized. That of the An- 
tilles, called bresillet braziletto, is least esteemed. 

Linnaeus distinguishes the tree which furnishes 
the Brazil wood, by the name of ccesalpinia crista; 
that of Japan, or the wood of Sapan, distinguished 
into the large and little Sapan wood, by the name 
ccBsalfinia sapan; and, lasUy, he denominates the 
bresilkty ccBsalpinia vesicaria. 

This tree commonly gi*ows in dry places, and 
amid rocks. Its trunk is very large, crooked, and 
\ full oi knots. The flowers of the wood of Sapan, 

* M6moire8 sur TEgypte. 
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washed, aod ^ little brightemng is given it,. )q n 
bath which has served for the deepeir colours. 

All these baths are employed the moment they 
are made, or aa speedily as possible, because they 
lose much of their colour on keeping, by which 
they are even entirely destroyed at the end of a 
certain time. They are, moreover, used ccJd, to 
prevent the colour from being injured. It must 
have been remarked in the experiments just des- 
cribed, that the pure alkalies attack the extremely 
delicate colour of carthamus, making it pass to 
yellow. This is the reason why crystals of soda 
are preferred to the other alkaline matters. Those 
at least should be selected which contain most 
carbonic acid, as salt of tartar. 

In order to diminish the expense of the cartha- 
mus, it is the practice, for the deeper shades, to 
mingle with the first and the second bath about 
l-5th of the bath of archil. 

For dyeing on raw silks, such as are very white 
ahould be chosen, and be treated like boiled silks, 
with this single difference, that the poppies, the 
nacarats, the cherries, should be commonly passed 
through the baths which have already served to 
make the same colours with boiled silk, because 
raw silk is, in general, more easily dyed than 
boiled. 

The poppy having been prepared in an acid 
liquid, resists the proof by vinegar ; but it is 
speedily altered and destix)yed in the air. Schef- 
fer says, that the colour for which mountain-ash 
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berry juice has 1i>een used instead of lemon juice, 
resists for a longer period. 

Beckman made experiments on the application 
of the red colour of the carthamus to cotton.* 
He macerated cotton for two hours in melted 
hog's lard ; he washed it well, and afler this 
dyed it, in the ordinary way, with carthamus de- 
prived of its yellow matter. This cotton took a 
deeper colour than that which had received no 
preparation. Soap succeeded equally well, olive 
oil still better. Beckman next passed cotton 
several times through oil, drying it alternately. 
After the last drying, he washed and dried it 
He passed it through the yellow . bath of car- 
thamus, to which he added nut-galls and alum ; 
and, lastly, he dyed it with the alkaline solution 
of carthamus and lemon juice. He thus obtained 
a beautiful and saturated red colour* The cotton 
treated without being impregnated with oil, took 
a colour of the same kind, but it was less saturat- 
ed, and widistood less the action of the air. The 
author, from these experiments, imagines that It 
would be necessary to give cotton that is to be 
dyed with carthamus, preparations analogous to 
what it receives in the Adrianople red dye. 

To dye cotton, poppy, Wilson directs us to put 
the carthamus, well freed from its yellow colour- 
ing matter, into a vessel having a hair sieve near 
its bottom, and to pour over it a solution of pearl 

* ExperimeDta Ltiut xylina iingendi flor. earth, tinct. com- 
nentationeB, Soc. Reg. Getting, vol. iii. 1780. 
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washed, aod ^ little brightening i» given it,, iim 
bath which has served for the deepe? colours. 

All these hatha are employed the moment they 
are made, or as speedily as possible, because they 
lose much of their colour on keeping, by which 
they are even entirely destroyed at the end of a 
certain time. They are, moreover, used ccJd, to 
prevent the colour from being injured* It must 
have been remarked in the experiments just des- 
cribed, that the pure alkalies attack the extremely 
delicate colour of carthamus, making it pass to 
yellow. This ia the reason why crystals of soda 
are preferred to the other alkaline matters. Those 
at least should be selected which contain most 
carbonic acid, as salt of tartar. 

In order to diminish the expense of the cartha- 
mus, it is the practice, for the deeper shades, to 
mingle with the first and the second bath about 
l-5th of the bath of archil. 

For dyeing on raw silks, such as are very white 
ahould be chosen, and be treated like boiled silks, 
with this single difference, that the poppies, the 
nacarats, the cherries, should be commonly passed 
through the baths which have already served to 
make the same colours with boiled silk, because 
raw silk is, in general, more easily dyed than 
boiled. 

The poppy having been prepared in an acid 
liquid, resists the proof by vinegar ; but it is 
speedily altered and destix)yed in the air. Schef- 
fer says, that the colour for which mountain^ash 
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berry juice has 1>een used instead of lemon juice» 
resists for a longer period. 

Beckman made experiments on the application 
of the red colour of the carthamus to cotton.* 
He macerated cotton for two hours in melted 
hog's lard; he washed it well, and afler this 
dyed it, in the ordinary way, with carthamus de- 
prived of its yellow matter. This cotton took a 
deeper colour than that which had received no 
preparation. Soap succeeded equally well, olive 
oil still better. Beckman next passed cotton 
several times through oil, drying it alternatdy. 
After the last drying, he washed and dried it 
He passed it through the yellow . bath of car- 
thamus, to which he added nut-galls and alum ; 
and, lastly, he dyed it with the alkaline solution 
of carthamus and lemon juice. He thus obtained 
a beautiful and saturated red colour. The cotton 
treated without being impregnated with oil, todc 
a colour of the same kind, but it was less saturat- 
ed, and widistood less the action of the air. The 
author, from these experiments, imagines that it 
would be necessary to give cotton that is to be 
dyed with carthamus, preparations analogous to 
what it receives in the Adrianople red dye. 

To dye cotton, poppy, Wilson directs us to put 
the carthamus, well freed from its yellow colour- 
ing matter, into a vessel having a hair sieve near 
its bottom, and to pour over it a solution of pearl 

* ExperioieDta Lfiiut xylina iingendi flor. earth. tiDct com- 
nentationeB, Soc, Reg. Gotting. vol. iii. 1780. 
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washed, aod it little brightening i» given it^ in n 
bath which has served for the deeper colours. 

AH these baths are employed the moment they 
are made, or as speedily as possible, because they 
lose much of their colour on keeping, by which 
they are even entirely destroyed at the end of a 
certain time. They are, moreover, used ccJd, to 
prevent the colour from being injured* It must 
have been remarked in tlie experiments just des«- 
cribed, that the pure alkalies attack the extreo^ely 
delicate colour of carthamus, making it pass to 
yellow. This is the reason why crystals of soda 
are preferred to the other alkaline matters. Those 
at least should be selected which contain most 
carbonic acid, as salt of tartar. 

In order to diminish the expense of the cartha- 
mus, it is the practice, for the deeper shades, to 
mingle with the first and the second bath about 
l-5th of the bath of archil. 

For dyeing on raw silks, such as are very white 
ahould be chosen, and be treated like boiled silks^ 
with this single difference, that the poppies, the 
nacarats, the cherries, should be commonly passed 
through the baths which have already served to 
make the same colours with boiled silk, because 
raw silk is, in general, more easily dyed than 
boiled. 

TThe poppy having been prepared in an acid 
liquid, resists the proof by vinegar ; but it is 
speedily altered and destix)yed in the air. Schef- 
fer says, that the colour for which moiintain-ash 
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berry juice has 1i>een used instead of lemon juice, 
resists for a longer period. 

Beckman made experiments on the application 
of the red colour of the carthamus to cotton.* 
He macerated cotton for two hours in melted 
hog's lard ; he washed it well, and afler this 
dyed it, in the ordinary way, with carthamus de- 
prived of its yellow matter. This cotton took a 
deeper colour than that which had received no 
preparation. Soap succeeded equally well, olive 
oil still better. Beckman next passed cotton 
several times through oil, drying it alternatdy. 
After the last drying, he washed and dried it 
He passed it through the yellow . bath of car- 
thamus, to which he added nut-galls and alum ; 
and, lastly, he dyed it with the alkaline solution 
of carthamus and lemon juice. He thus obtained 
a beautiful and saturated red colour* The cotton 
treated without being impregnated with oil, todc 
a colour of the same kind, but it was less saturat- 
ed, and witihistood less the action of the air. The 
author, from these experiments, imagines that it 
would be necessary to give cotton that is to be 
dyed with carthamus, preparations analogous to 
what it receives in the Adrianople red dye. 

To dye cotton, poppy, Wilson directs us to put 
the carthamus, well freed from its yellow colour- 
iog matter, into a vessel having a hair sieve near 
its bottom, and to pour over it a solution of pearl 

■ 

* ExperimeDta Lina xylina iingendi flor. earth. tiDct. com- 
nentationes, Soc. Reg. Gotting. vol. iii. 1780. 
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washed, aod it little brighteaing i» given it,, hin 
bath which has served for the deeper colours. 

All the$e hatha are employed the moment they 
are made, or as speedily aa possible, because they 
lose much of their colour on keeping, by which 
they are even entirely destroyed at the end of a 
certain time. They are, moreover, used ccJd, to 
prevent the colour from being injured. It must 
have been remarked in the experiments just des- 
cribed, that the pure alkalies attack the extren^elj 
delicate colour of carthamus, making it pass to 
yellow. This is the reason why crystals of soda 
are preferred to the other alkaline matters. Those 
at least should be selected which c(Hitain most 
carbonic acid, as salt of tartar. 

In order to diminish the expense of the cartha- 
mus, it is the practice, for the deeper shades, to 
mingle with the first and the second bath about 
l-5th of the bath of archil. 

For dyeing on raw silks, such as are very white 
ahould be chosen, and be treated like boiled silks, 
with this single difference, that the poppies* the 
nacarats, the cherries, should be commonly passed 
through the baths which have already served to 
make the same colours with boiled silk, because 
raw silk is, in general, more easily dyed than 
boiled. 

The poppy having been prepared in an acid 
liquid, resists the proof by vmegar ; but it is 
speedily altered and destroyed in the air. Schef- 
fer says, that the colour for which mountain^ash 
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berry juice has1>een used instead of lemon juice» 
resists for a longer period. 

Beckman made experiments on the application 
of the red colour of the carthamus to cotton.* 
He macerated cotton for two hours in melted 
hog^s lard; he washed it well, and after this 
dyed it, in the ordinary way, with carthamus de- 
prived of its yellow matter. This cotton took a 
deeper colour than that which had received no 
preparation. Soap succeeded equally well, olive 
oil still better. Beckman next passed cotton 
several times through oil, drying it alternately. 
After the last drying, he washed and dried it 
He passed it through the yellow . bath of car- 
thamus, to which he added nut-galls and alum ; 
and, lastly, he dyed it with the alkaline solution 
of carthamus and lemon juice. He thus obtained 
a beautiful and saturated red colour* The cotton 
treated without being impregnated with oil, todc 
a colour of the same kind, but it was less saturat- 
ed, and witihistood less the action of the air. The 
author, from these experiments, imagines that it 
would be necessary to give cotton that is to be 
dyed with carthamus, preparations analogous to 
what it receives in the Adrianople red dye. 

To dye cotton, poppy, Wilson directs us to put 
the carthamus, well freed from its yellow colour- 
ing matter, into a vessel having a hair sieve near 
its bottom, and to pour over it a solution of pearl 

* ExperimeDta Lina xyltna tingendi flor. earth, tinct. com- 
nentationes, Soc. Reg. Gotting. vol. iii. 1780. 
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water. He recommends us to 4ry in the shade 
the cottons which haye received these colours.* 

To Brown, who is engaged with much zeal in 
the arts, we are indebted for a process which is 
used for a crimson pn cotton in some fioanu&o- 
tories. 

A solution of tin is prepared in the following 
proportions: Nitric acid four parts; muriatie 
acid, two parts ; tip, one p^rt j water, two partsi 
The liquids are to be mixed, and the tin diB«> 
solved in them, \>y adding it in small bits at a 
time. 

For a piece of cotton velvet, weighing from 
seven to eight kilogrammes, we begin by preparw 
ing a bath composed of four parts of boiling war 
ter, and two parts pf a stropg decoction of nut- 
galls. The bath is raked up, the piece is let dowa 
into it, worked there for b^f &n hour, and allow- 
ed to remain for two hours more ; at th^ end o£ 

this time it is taken out, and set to drain. Aqo- 

« 

ther bath is prepared with three pailfuls of boil- 
ing water, and one pailful of decoction of wood 
of Femambucca, also boiling. It is raked, and 
the piece is worked in it for an hour. This bath 
is emptied, and the vat washed out, and then 
filled with a clean boiling-hot decoction of wood- 
The piece is worked in this for half an hour> and 
lifted up on a winch. A bath of very clear river 
water is now got ready, into which a litre of 

* Versuche und bemerkungen zum nutzen der farbekunst 
weiter theil. 
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solution of tin ia poured. After the bath is raked, 
the piece isxworked in it for a quarter of an hour. 
It is tjbea lifted on the winch, carried back above 
the vat containing the bath of decoction of fer* 
BambiiGca wood, one-sixth of which is taken out 
and replaced by an equal quantity of boiUng so- 
lution. After rakiqg up, the piece is worked in 
this bath for half an hour. It is raised upon the 
winch, and then transferred to the vat contain- 
ing the solujtion of tin. This alternate working is 
repeated six or eight tithes, observing to with- 
draw each time one-si^ th of the bath of fer- 
nambucca wood, and to replace it by an equal 
quantity of the boiling decoction of the same 
wood ; to stir the bath of the composition every 
time with the rake ^ and to ^nish the dye by 
leaving it in the last bath. The piece is washed 
in a stream of water, and it is carefully dried in 
a dark place. 

An analogous process is used for making the 
mordotes. After galling the potton, it is alum- 
ed and madder^d with an intermediate drying ; 
it is next passed through the fernambucca, and 
the solution of tin. Some persons substitute 
muriate of tin for this solution. 

In investigating the means best adapted to pro- 
core more permanence to the beautiful and varied 
colours that are obtained at little expense from 
brazil wood, it is proper to recapitulate some of 
its properties. 

The colouring particles of brazil wood ai^e easily 
affected, and made yellow by the action of acids. 
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They thuij l^ecome permanent colours. But what 
distinguishes them from madder and kermes, and 
approximates them to cochineal, is their reappear- 
ing in their natural colour, when they are thrown 
down in a state of combination with alufnioa* Of 
with oxide of tin. These two combinations seem 
to be the fittest for rendering them durable* It 
is requisite, therefore, to inquire what circum- 
stances are best calculated to promote the forma.^ 
lion of these combinations, according to the na- 
ture of the stuff. 

The astringent principle, likewise, seems to 
contribute to the permanence of the colouring 
matter of brazil wood ; but it deepens its hue, 
and can only be employed for light shades. 

The colouring particles of brazil wood are very 
sensible to the action of alkklies, which give them 
a purple hue ; and there are several processes in 
which the alkalies, either fixed or volatile, are 
used for forming violets and purples. But the 
colours obtained by these methods, which may be 
easily varied according to the purpose, are perish- 
iiUe, and possess but a transient bloom. The 
alkalies appear not to injure the colours derived 
from madder, but they accelerate the destructioa 
of most other colours. 

In England and Holland the dye-woods are 
reduced to powder by means of mills erected for 
the purpose. It appears, from the statement of 
Wilson, that they are kept moistened with urine, 
or, if this be not used, a little alkali is added 
when they are to be boiled. 
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^ * The practice of reduciAg these woods to powdei* 
is of advantage, and ought to be generally adopts 
ed* In the Journal of Arts and Manufactures 
(French), volume first, is a description of the 
mills employed in Holland, and of tlie operations 
to which the dye-woods are subjected. When 
the . woods are employed, and especially if they 
be in powder, it is proper to put them into a bag^ 
before introducing them into the dyeing baths. 
Putrefied urine and alkali, by promoting the ex- 
traction of the colouring particles, and increas* 
ing the tone of their colour, may frequently be 
hurtful to the effect wished to be obtained, or may 
accelerate their destruction. (Notb MM.) 



CHAPTER XL 

Of Logwood. 

- Logwood (bois d*Inde)j wood o£ Campeachy^ / 

or of Jamaica, has received these different names 

from the places where it grows most plentifully. 

It is very common in Jamaica, and on the eastern 

shore of the Bay of Campeachy* It is found also 

at Santa Cruz, Martinique, and Grenada. 

Linnaeus calls the tree hcematoxylum campechi^ 
anum. It grows to a great height and thickness 
in a favourable soil. Its bark is thin, smooth, of 
a brilliant grey,, and sometimes yellowish. Its 
trunk is straight, furnished with thorns : its leaves 
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have som^ resemblairee to those of the laurel, to- 
which they also approach in their arootiatic qdali* 
ty, whetice the tree has got the name of the aro* 
malic ox Indian (bay) lawreh As its seeds have 
the taste of cloves, they have improperly got the 
name of clove^seeds (graines de giri(fle). The 
English eiili them Jamaica pepper^ or aU^spke. 

Lbgwdod is s6 heavy as to sink in water. It 
is hard; compact, of a fine g^in, capable of being 
polled, and scarcely susceptible of decays Its 
predominant colour is red, with ordtge, yellow, 
atid black tints. 

For use, its juice is usually Extracted like that 
of brazil wood* It yields its cdour to both spi* 
rituous and watery menstrua. Alcohol extracts 
it more readily and abundantly than water. The 
colour of its tinctures is a fine red, bordering a 
little on violet or purple, which is principally 
observable in its watery decoction. Hiis left to 
itself becomes in time yellowish, and finally black. 
Acids change it to yellow, and the alkalies deepen 
its colour, bringing it to a purple or violet. Sul- 
phuric, nitric, and muriatic acid^ occasion in it a 
slight precipitate, long in falling, which is of a 
dark red, with sulphuric acid, a dead-leaf (fcuiUe^ 
mottej colour with the nitric, and a lighter red 
colour with the muriatic. The supernatant Uquok: 
is transparent, of a deep red colour with the 
sulphuric and nluriatic acids, and yellowish with 
the nitric. Oxalic acid forms a bright (mofrone) 
chesnut precipitate : the liquor remains transpa- 
rent, of a yellowish red. Acetic acid comports 
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iiself in nearly the same way, only the colour of 
the precipitate is a little deeper. Tartar gives a 
precipitate like vinegar ; but the liquor remains 
turbid, and idclities more to yellow. J^ixed 
alkali forms no precipitate, but causes the solu- 
tion to pass to deep violet, which everitiially be- 
comes almost brown. Alum occasions a pretty 
abundant precipitate, of a lighi violet hue : the 
%Uor remains violet, and nearly transparent. 
Aliim and tartar together produce a pretty copi- 
ous red-brown precipitate: the liquor remains 
transpslrent, and of a yellowish-red. Sulphate t>f 
iron gives immediately a bluish-black colour, like 
that of ihk, a preapitate is formed of the same 
colour, and the liquoi: remains long turbid ; but 
if it be sufficiently diluted, and especially if there 
be a slight excess of sulphate, the whole black 
matter finally falls down. Sulphate of copper 
produces a very copious precipitate, of a browner 
and less brilliant black than the preceding. The 
liqiiid remain^ transparent, of a very deep yel- 
lowish or browiiish-red. Acetate of lead causes 
immediately a black precipitate, with a slight red- 
Aish tint. The liquid remains transparent, of a 
pall^ beer colour, knd very bright Lastly, tin 
dissolved in nitro-muriatic acid instantly forms 
a precipitate of a very fine violet colour, or t>ur- 
ple, almost prime de monsieur. The supernatlifit 
liqlior is very clear and totally colourless. 

Stufis would take in the decoction of logwood 
but a feeble and fugitive colour, were they not 
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previously prepared with alum aoil tartar. A 
little alum is also added to the bath. By this 
iD^ans they take a pretty fine violet. 

A blue colour may be obtained from logwood 
by mingling verdigris with the bath, and paasiog^ 
the cloth through it till it has taken the desired 
shade* > 

These uses of logwood have obtained for it the 
names of violet wood and blue wood* When treat- 
ing of the compound colours, these hues will be 
more fully considered. t 

The main employment of logwood is for blacks, 
to which it gives lustre and vel vetiness ; . and for 
greys of certain shades. It is very extensively 
used also for different compound colours, which 
it would be difficult to obtain as beautiful and as 
diversified by the ingredients of a more permanent 
dye. 

The juice of logwood is often mixed with that* 
of brazil wood, to render the colours of a varia- 
ble depth, according to the proportions in which 
this mixture is made. 

. Logwood is used for dyeing silk violet, prior 
to which the silk must be scoured, alumed, and 
washed, becanise without aluming it would take 
only a reddish tint, which would not bear wet« 
ting. This dye must be performed by turning 
the silks cold round their skein sticks in the 
decoction of logwood till they have acquired the 
Colour that is wanted, because with heat there is 
obtained merely a speckled and uneven colour* 
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' Bergmdn long ago reniaTked, that a more beau- 
tiful and permanent violet might be .formed from 
logwood, by impregnating the silk with a solu- 
tidn 'of tin, as has been stated in the preceding 
ehafrter. .There is. thus obtained, indeed, espe* 
cially by mixing the log\^ood with brazil wood 
in different proportions, a great many beautiful 
shades, bordering more or less on red, from lilac 
to violet 

If decoction of logwood be employed for that 
of brazil wood in the process communicated by 
Brown, a fine violet colour is obtained ; and if 
the two decoctions be mixed together, shades of 
puce (flea-brown) and prune de monsieur will be 
got, inclining more or less to red. 

The observations which have been given on 
brazil wood are applicable to logwood, whose 
colouring matter presents analogous properties. 
We shall only add, that in order to determine the 
differences resulting from the state of oxidation 
of the tin, when its solutions are used, we preci- 
pitated a decoction of fernambucca, and a decoc- 
tion of logwood, with the proto-muriate of tin, 
and with the highly oxidized muriate. The lakes 
thrown down by the former had at first less lustre ; 
but on exposure to air they soon acquired the 
same tone as those proceeding from a highly oxi- 
dized salt. We have, in like manner, impreg- 
nated silk with the solution of the same salts, and 
then dyed them with brazil wood and with log- 
wood, when the superiority of colour was in 
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favour of the patterns which bad received the least 
oxidized salt. 

When logwood has been employed in a process 
without solution of tin, it may be recogiiized by 
the re4 colour which the dyed stuff receives from 
dn acid; (Note NN.) 
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CHAPTER I. 

Of Weld. 

Weld, or woald (la gaude or vaude in French, 
reseda lutebla, Lifm*\ is a very common plimt in 
the neighbourhood of Paris, in the greater number 
of bur departniehts, and a grea[t portion Of the rest 
of Europe. 

This plant piits forth loiig narrow leaves of a 
lively green. From the midst of th^se leaves the 
stem risfes to about the hdght of a yard. It is 
ofte^n brsinchy, furnished with narrow leaves like 
the radical ones, biit shorter as they approach 
the flowers, which are disposed in long spikes* 
The whole plant except the root serves for dye^ 
ing yellow. 

Two kinds of weld are distingutshed,-^the wild 
or baistard weld^ which grows naturally in the 
fields,— and th^ cultivated weld; which pushes 
forth stems of lessi height ahd thicknesis. The 
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latter is preferred for dyeing ; it abounds much 
more in colouring matter. It is esteemed in pro- 
portion to the slendemess of the stalks. 

When the weld is ripe it is pludced up, allowed 
to dry, and put up in bundles. In this state it is 
employed. 

When the decoction of weld is highly charged 
it has a yellow colour bordering on brown ; when 
much diluted with water, its yellow is more or 
less pale, and inclines a little to green. 

If a little alkali be added to this decoction its 
colour deepens, and there takes place after a cer- 
tain time a slight ash-coloured precipitate insolu- 
ble in the alkalies. 

The acids in general render its colour paler, 
and occasion a small precipitate, which, alkalies 
dissolve^ with the assumption of a yellow colour 
verging on brown. 

Alum forms with it a yellowish precipitate : 
the supernatant liquid retains a fine lemon colour.- 
If a solution of alkali be poured into this liquid, 
a precipitate forms of a whitish-yellow, soluble in 
alkalies, but the liquid remains alwa}^ coloured. 

The solution of muriate of soda, and that of 
muriate of ammonia, make the liquor turbid, smd 
at first of a somewhat deeper hue. By degrees a 
precipitate falls of a deep yellow, and the super- 
natant liquid retains a pale yellow colour, inclin- 
ing a little to green. 

The solution of tin produces an abundant pre- 
cipitate of a bright yellow ; tiie liquor continuea 
long turbid, but little coloured. 



OP wELiK aai 

Su)][diate of iron produces a copious grey<>black 
.pi*ectpitate ; the supernataat liquid retains a 
iirownish colour. 

Sulphate of . copper causes a brownish green 
.precipitate ; the liquor preserves a pale green 
colour. ' 

• The yellow colour which weld communicates 
to wool has little permanence, if the wool has not 
been previously prepared with some mordants. 
Alum and tartar are employed ; and by this 
means the plant affords the purest yellow,— a 
icolour which possesses the advantage of being 
^lurabre. 

For the bouillon^ vfhich is performed in the 
usual manner, Hellot prescribes four parts of 
^um for sixteen of wool, and only one of tartar. 
Several Hyers, however, employ half as much tar* 
tar as alum. Tartar renders the colour lighter^ 
but more lively. 

I For the welding fgaudagej^ that is to say, 
dyeing with weld, the plant encloaed in a thin 
bag is boiled in a fresh bath, which is loaded 
with a heavy wooden cross, that it may not rise 
to the sur&ce of the bath. Some dyers let it 
boil till it falls to the bottom of the copper, after 
which they lay on it a champagne (a weight to 
press it down). Others rake it out when it is 
boiled, and throw it away. 

Hellot prescribes from five to six parts of weld 
for Qoe part of cloth ; but so considerable a quan^ 
tity is sddom employed, dyers contenting them* 
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selves wi|;fi three or four parts, or even mudi less. 
It is true that several dyers add to the weld a 
little quicklime and ashes, which iavour the ex- 
traction of the colouring matter, and heighten its 
colour, but render it at the same time liable to 
change by the action of acids. The quantity of 
weld, however, should be proportioned to the 
depth of shade wanted. 

It is possible to dye in the sequel of the first 
dippings, in order to obtain progressively paler 
shades, by adding water at each dipping (fttise\ 
and keeping the bath boiling ; but the light shades 
obtained by this means have not so much viva- 
cily as when fresh baths are used, proportioning 
the quantity of weld to the shade desired. 

If muriate of soda be added to the weld bath, 
its colour becomes richer and deeper. iSuIphate 
of lime or gypsum renders it also deeper ; but 
alum makes it lighter and brighter, and tartar 
paler. Sulphate of iron, o^ vitriol, causes it to 
draw towards brown. The hues obtained from 
weld may be modified by similar additions, by tjie 
proportions of the weld, by the duration of the 
operation, and by the mordants employed for the 
preparation of the stufil Thus Schefier says, that 
by boiling the wool for two hours with one-fourth 
of solution of tin, and one-fourth of tartar, wash- 
ing it, and boiling it 15 minutes with an equal 
quantity of weld, it takes a beautiful colour, but 
one which does not pelietrate into the interior* 
Poerner directs us also to prepare the cloth as for 
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the scarlet dye. By this means^ incn^e lustre and 
permaQeiice are given to the colour, which, ciffie^ 
ris paribuSf is also brighter. 

The oc^our may be farther modified by passing 
the doth, on its comiifg out of tl^ dye, through 
another bath. Thus, to make a golden ydlow, 
the cloth, CSQ its leavii^ the welding, is to be 
turned through a slight bath of madder ; and to 
give it a tan colour, it is to be passed through a 
bath made with a Uttle soot. These methods wiH 
be spoken of in treating of saddenings (brun^ 
tures). 

To dye silk of a plain yellow (Jaime franc\ no 
other ingredient is commonly used except weld. 
The silk must be scoured at the rate of 20 pounds 
of soap to the 100 ; afterwards alumed and re- 
freshed, that is to say, washed after the aluming; 

A bath is made with two parts of weld for on^ 
of silk, and after a full quarter of an hour's ebul- 
lition, it is filtered through a sieve, or cloth, into 
a vat* When this bath is sufficiently cooled to 
allow the hand to be plunged into it, the silk ip 
immersed and turned round the sticks till it be 
uniform. During this operation, the weld is boil- 
ed a second time in fresh water. About one-half 
of the first4)ath is thrown out, and it is replaced 
by the second bouillon. This ftesh bath may be 
employed a little hotter than the first ; too great 
a heat, however, must be avoided, by which a 
portion of the colour already attached would 
be dissolved. It is to be turned as before, and 
meanwhile, some crude pearl ash is to be dis- 

4 



fiSi4f OF W£LD« 

solved in a portion of the second bouilhn. Tbt 
sUk is to be taken out of the bath, in order to add 
to it more or less of this solution, according to 
the shade that is wanted. After some turnings, 
a hank is wrung with the pin, to see if the colour 
im sufficiently full and golden. If it be not 
enough so, a little more of the alkaline solution 
is added, the property of which is to deepen the 
colour, and give a golden hue. The process i$ 
continued, as before, till the silk has attained to 
the wished-for shade. The alkaline solution may 
be added also, at the same time, with the second 
botUUon of weld, always taking care that the bath 
be not too hot * 

If more golden-yellows be wanted, bordering 
on jonquille, it is necessary^ when the ashes are 
put into the bath, to add some annotto, in pro- 
portion to the shade desired. 

For the light yellow shades, as pale lemon and 
canary, the silk must be scoured as for blue, be^ 
cause these shades are more beautiful and trans- 
parent the whiter the ground is on which th^ are 
placed. The strength of the bath is proportioned 
to the shade sought for. If the yellow be wished 
to have a cast verging on green, more or less of 
the (indigo) vat is added, if the silk has been 
scoured without azure. To prevent these shades 
from being too deep, a slighter aluming than 
usual may be given to the silk. 

Scheffer directs us to soak the silk for ^ hours 
in a solution of tin, prepared with four parts of 
citric acid, one of muriate of soda, and one of 
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tin^ tlie solution being saturated widi tartar ; to 
wash ity and boil it for half an hour with its own 
weight of flowers of weld. He says^ that a fine 
straw colour is thereby obtained, which has the 
advantage of resisting the adds. In adopting 
this process, very litde tin must remain in the 
solution, because the tartaric acid throws it down. 
The observations which we have previously made 
on the use of tin, mny be applied here. 

For dyeing cotton yellow, the first thing is to 
scour it in a bath prepared with a lixivium of the 
ashes of green wood, then to wash and dry it. It 
is alumed with the fourth of its weight of alum. 
After 24 hours it is taken out of the aluming and 
dried, without washing. A weld bath is there- 
after prepared, at the rate of one part and a quarter 
of weld for one of cotton. In this the cotton is 
dyed, by turning it round die sticks, and working 
it with the hands, till it has acquired the wished* 
for shade. It is taken out of this bath to be 
macerated for an hour and a half in a solution of 
sulphate of copper or blue vitriol, in the proper** 
tion of one-fourth of this salt to one part of cot* 
ton. It is next thrown, without washing it, into 
a boiling solution of white soap, made in the 
same proportions. Aft:er being well stirred, it is 
to be boiled for nearly an hour, after which it 
must be well washed and dried. 

If a deeper yellow, bordering on jonquille, be 
wanted, the cotton is not passed through the 
aluming, but two parts and a half of weld are 
employed to one of cotton, with the addition of a 

VOL. II. p 
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little verdigris dissolved ia a portion of the 
The cotton is plunged into it, and worked, till it 
has taken an uniform colour. It is lifted out of 
the bath that a little soda ley may be poured in, 
when it is again immersed and turned through 
the bath for a full quarter of an hour. It is then 
withdrawn, wrung, and dried. 

Lemon yellow is made by the same process^ 
except that only one part of weld is used (for 
one of cotton), while the quantity of verdigris can 
be diminished in proportion, or even entirely 
omitted, and aluming put in its place. Thus the 
shades of yellow may be varied in many ways. 
The operations on linen yam are the same. 

For the yellow colours on printed cotton goods, 
these are impregnated, by means of engraved 
plates, with the mordant described in treating of 
madder, formed by the mixture of acetate of lead 
and alum : the yellow colour induced on the parts 
not impregnated with the acetate of alumina, is 
to be afterwards destroyed by the action of bran, 
and exposure on the grass. The same mordant 
may be successfully employed for cotton and 
linen which is to be dyed yellow. 
. In order to obtain from, weld the whole colouf 
that it can yield, it must be boiled for three- 
quarters of an hour ; the bundles of weld are 
now taken out of the bath, after which the clothe 
are passed through it, at a temperature a Uttle 
below ebullition. They should not remain in it 
more than twenty minutes.. 
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' When the same piece of cloth is to exhibit the 
colours produced by both madder and weld, it is 
necessary to begin with the maddering, and not 
to print on the mordant intended for the weld 
till the operations of the madder are finished. 
This rule is founded on the property which mad- 
der possesses of fixing itself in the room of the 
yellow of weld ; so that if the maddering be long 
continued after dyeing witli weld, the colour of 
the latter entirely disappears. Weld, on the con- 
trary, does not affect the colour produced by 
madder, provided the mordant has been saturated 
with the latter, for otherwise a mixed colour 
would be produced. 

. The operations required for restoring the white 
are much longer, and demand much nicer man- 
agement, afler welding than after maddering. 



CHAPTER IL 

Of Fustic (Bois Jaune). 

' This is the wood of a large tree (moms tincto- 
ria\ which grows in the Antilles, and principally 
at Tobago. It is of a yellow colour, as its name 
denotes, and it has orange veins. Its medullary 
-prolongations are very thin. It is neither very 
hard nor heavy. 

The use of this wood for dyeing has only be- 
come general of late years. It abounds much in 
colouring matter, affording a colour which is 



g*» OF FUSTIC. 

permanent, especially on woollen sto£b. It unites 
well with indigo ; has a moderate price ; and its 
qualities entitle it to rank among the most valu- 
able ingredients in dyeing, 

A strong decoction of this wood has a deep 
yellow-red colour; when diluted with water, it 
becomes orange-yellow. The acids make this 
liquid turbid, with some inconsiderable differ* 
ences ; a slight greenish-yellow precipitate fails, 
and the supernatant liquid is of a pale yellow* 
The alkalies redissolve the precipitate, and give 
tiie liquor a deep reddish colour. 

This is the colour which alkalies give to the 
decoction of fustic ; they render it deeper and 
almost red. There is formed, with time, a depo- 
site of a yellowish substance, which adheres to the 
vessel, and sometimes floats on the top. 

Alum forms a small quantity of a yellow preci- 
pitate ; the liquor remains transparent, and of a 
less deep yellow. 

Alum and tartar together, afford a precipitate 
which has the same colour, but it is slower in fell- 
ing. The liquor retains a still deeper hue. 

The muriate of soda makes the colour a little 
deeper, without occasioning turbidity. 

Sulphate of iron forms a precipitate at first yel- 
low, but which grows more and more brown; 
the liquor continues brown, and without tranqia- 
rency. 

Sulphate of copper affords an abundant preci- 
pitate of a brown-yellow ; the supernatant liquor 
retains a feeble greenish colour. 
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Sulphate of zinc yields a greenifib^hrowa pre- 
<^itate; the liquor retains a reddish-yellow co- 
lour. 

Acetate of lead fonna an abundant orange- 
ydlow precipitate i the liquor is traesparent, and 
of a very faint greenish-yellow. 

The scdution.of tin gives a very copious preci- 
pitate of a fine yellow^ a little brighter than the 
preceding ; the liquor retains a faint yellow co- 
lour. 

For use, yellow wood is cleaved into splinters, 
or, what is better, reduced into chips or powder ; 
it is then enclosed in a bag, to prevent some por- 
tions of it from fixing on the stufi*and tearing it 

Weld gives to cloth which has received no pre- 
paration, only a pale yellow, which does not long 
resist the action of the air; but yellow wood 
produces, without the aid of mordants, a yellow 
colour, bordering on brown, which, though dull, 
resists the air better. Vivacity is given to its 
colour, and its permanence is augmented by the 
mordants employed for weld, which exercise on it 
an action altogether analogous : thus alum, tartar, 
and solution of tin, render its colour brighter ; 
sea salt and sulphate of lime deespai its hue. The 
processes which have been pointed out for weld» 
may thei^fore be applied to fustic, with this dif- 
ference, that in order to obtain the same shade, 
mudi less yellow wood must be employed. Thus 
from 5 to 6 parts of this wood are sufficient to 
give a lemon colour to 16 parts of cloth. The 
colours, however, obtained by these processes, 
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incline more to orange, and are duller than those 
of weld. Occasionally, the two are mixed, ao» 
cording to the effect wished to be obtained. . 

To Chaptal we owe an easy means of procuring 
from fustic a livelier colour. Having remarked 
that the decoction of this wood gave a precipitate 
with gdatin, and that a fine yellow colour was 
then obtained from it, he prescribes, to boil in the 
bath qft/ellow wood, parings qfskins^ ghiCf or other 
animal matters ; and then^ without Jiltering^ the 
sttfff^ is to be worked in it, which mil thus take the 
most beautiful and intense cohur.^ 



CHAPTER HI. 

Cff Quercitron. 

To Bancroft we are indebted for this dye-stuff, 
has given an ample description of its propers- 
ties, and of the uses to which it is adapted. We 
shall here exhibit a summary account of them. 

Quercitron is the bark of the Quercus nigra oi 
linns&us. The epidermis, which yields a brownish 
colour, must be separated carefully from the bark } 
after which this is reduced to powder in a mill. 

This powder affords as much colouring matter 
as 8 or 10 parts of weld, and 4 of fustic. Its 
colour possesses a great analogy to tliat of weld, 
but it is much chei^er. 

* M6m. de llnstitut, torn. i. 
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Quercitron readily yields its calouritig matter to 
water merely tepid. An extract is obtained from 
it, amounting to l-12th the weight of the bark ^ 
but it is difficult to employ this in dyeing, because 
if a boiling heat be used, its colour becomes 
brownish; and if the evaporation takes place 
dowly, it suffers another kind of alteration. 

The decoction of quercitron is of a brownish- 
yellow colour. The alkalies deepen, and the 
Bctds brighten it. The solution of alum separates 
a very small portion of its colouring matter, which 
forms a deep yellow precipitate. The solutions 
of tin produce a more copious precipitate of a 
lively yellow. Sulphate of iron afibrds a plentiful 
precipitate of a deep olive colour ; the superna- 
tant liquor is clear, and of a light olive^reen. 

For dyeing wool, it is sufficient to boil the 
quercitron with its own weight, or one-third more 
than its weight, of ahim,.fbr two minutes. The 
stuff is then introduced, and the deepest shades 
are given at first, ending with straw colour. These 
colours may be brightened^ by > passing the stuff 
on quitting the bath through hot water, whitened 
%ith a KtUe washed chalk. But the colour ob- 
tained by this process is not so permanent as when 
the stuff is subjected to a bouillon before passing 
itihrodgfa tlie dyeing bath. In this second method, 
the stuff is boiled for an hour, or an hour and a 
quarter, in a solution of alum, containing one- 
sixth or one-eighth of the weight of the wool. 
No tartar should be used. It is next dyed in a 
,bath prepared with a weight of quercitron equal 
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to that of the alum employed^ till the colour be 
' sufficiently raised* Chalk beixig now introduced 
into the bath to brighten the colour, the stuff is 
let down anew for 8 or 10 minutes. 

A brighter colour is obtained by means of solu-^ 
tion of tin« Bancroft directs us to employ for the 
bath an equal weight a[ qoerdltron and solution 
of tin in nitro-muriatic acid, (or rather in the 
mixture of nitric and sulphuric acida^ of which we 
have spoken in treating of scarlet). When a bril- 
liant golden-yellow colour is wanted, verging oo 
orange, only 7 or 8 parts of solution of tin are 
employed for 10 of quercitron and 5 of alum. A 
little tartar added to these ingredients gives a 
lemon colour, bordering on green, which has hi- 
therto been thought to be obtainable only by 
weld. 

Quercitron may be substituted for weld, for 
the different shades given to silk, which should 
first be alumed. The dpse is from 1 to 2 parts 
of quercitron for 12 of silk. Hie colour may be 
brightened by adding a little chalk or potash 
towards the end of the c^eration. The solutioa 
of tin may also be used along with alum, which 
ahould be in larger proportion. 

In the substitution of quercitron for weld in 
calico printing, Bancroft prescribes, after the pre- 
liminary operations of printing, to diffiise the 
powdered quercitron in cold water, to introduce 
the pieces to be dyed, and to heat the bath 
by degrees, turning the doth slowly round the 
winch. The colour is livelier and more durable. 
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if the heat be raised only a little above the teiii- 
perature of the human body, than when it oij^ 
proaches nearer to ebullition. The intensity of 
the yellow may be varied, either by increasing 
the pn^ortion of quercitron, or by prolongit^ 
the immersion. One advantage of this article 
over weld, is its scarcely colouring the white 
grounds when the heat of the bath has not been 
too much raised. Hence washing with cold 
water, and especially with hot water, suffices, 
without its passage through bran, and without 
exposure <hi the grass. From the diflference be- 
tween the temperatures which quercitron and 
weld require, the mixture of these two articles 
can produce no good effect The addition of 
tartar increases the property possessed by quer* 
citron, of not altering the white grounds. It 
makes the colour verge towards that g^een shade 
which causes weld to be sought after ; but in 
this case the heat of the bath must be raised a 
little higher. 

Bancroft describes a topical colour Ccoukur 
d* application J J which is obtained from quercitron. 
A strong decoction of quercitron is made, filter- 
ed, and evaporated at a gentle heat, and when it 
is reduced to less than one-half, it is allowed to 
cool to the temperature of the living body. After 
this, one-fourth of acetate of alumina is 'mixed 
with this liquid. The mixture is thickened with 
as much gum as is necessary to prevent its run« 
ning during the impression, but not so much as 
to obstruct its penetrating the stuff. The colour 
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obtained by tbis application has neither as mudi 
intensity, nor as much permanence, as that pro- 
cured by previously impregnating the stuff with 
•the mordant. Both qualities may however be 
increased by a mixture of nitrate of o^^per and 
nitrate of lime. 

Quercitron ought undoubtedly to be consider* 
ed as a very useful substance in dyeing ; y^ the 
attempts which we know to have been made, 
with the precautions prescribed by Bancroft, es- 
pecially in reference to the temperature of the 
bath, seem to us to prove, that the colour derived 
from it is inferior in permanence to that produci- 
ble from weld. A purer and more lively colour 
Qiay be obtained from quercitron, by adq[>tii^ 
the process which Chaptal has given for fiistic, 
(yellow wood). 



CHAPTER IV. 
OfAtmotto (RocQu). 

* 

ANNOTTO (in Frendi raccu or raucou), is a 
somewhat dry and hard paste, brown without, 
and red within. It is usually imported in cakes 
(of two or three pounds weight), wrapped up im 
leaves of large reeds, packed in casks, from Ame- 
rica, where it is prepared from the seeds of a cer- 
tain tree, the bia^a areUana of Linnaeus. 

We are indebted to Leblond for some accurate 
observations concerning the cultivation of the tree 
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iivhose seed serves for making anndttoi the prepa* 
ration to which these are subjected, and the means 
of improving this process.* 

The pods of the tree being gathered, their 
seeds are taken out and bruisedi They are then 
transferred to a vat, which is called the steeper, 
where th^ are mixed with as much water as 
covers them. Here the substance is left for seve- 
xal weeks, or even months ; it is now squeezed 
: through sieves placed above the steeper, that the 
water containing the colouring matter in suspen-* 
aion may return into the vat. The residuum is 
preserved under the leaves of the banana (pine 
. apple) tree, till it becomes hot by fermentation. 
It is again subjected to the same operation, and 
this treatmetit is continued till no more colour 
remains. 

The substance thus extracted is passed through 
sieves, in order to separate the remainder of the 
seeds, and the colour is allowed to subside. The 
.precipitate is boiled in coppers till it be reduced 
to a consistent paste ; it is then suffered to cool^ 
and dried in the shade. 

Instead of this long and painful labour, whidi 
occasions diseases by the putrefaction induced, 
and which affords a spoiled product, Leblond 
.proposes, sim^y to wash the seeds of annotto till 
they be entirely deprived of their colour, i^hich 
lies wholly on their surface, to precipitate the 
colour by means of vin^ar. or lemon juice, and 

a 

* Add. de Chimie, torn, xlyii. 
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to boil up in the ordinary manner, or to drain in 
bags, as is practised with indigo. 

The experiments which VauqueUn made cm 
the seeds of annotto imported by Leblond, con- 
firmed the efficacy of the process whtdi he pro- 
posed, and the dyers have ascertained, that the 
annotto obtained in this manner was worth at 
least four times more than that of commerce; 
that, moreover, it was more easily employed ; 
that it required less solvent ; that it gave less 
trouble in the copper, and famished a purer 
colour. 

Annotto dissolves better and more readily in 
alcohol than in water ; whence it is introduced 
into the yellow varnishes for communicating an 
orange tint. 

The decoction of annotto in water has a strong 
peculiar odour, and a disagreeable taste. Its co- 
lour is yellowish-red, and it remains a little tur- 
bid. An alkaline solution renders it orange*yel- 
low, clearer, and more agreeable ; while a small 
quantity of a whitish substance is separated from 
it, which remains suspended in the liquid. If 
annotto be boiled in water along with an alkali, 
it dissolves much better than when alone, and 
the liquid has an orange hue. 
* The acids form with this liquor an orange- 
coloured precipitate, soluble in alkalies, which 
communicate to it a deep orange colour. The 
supernatant liquor retains only a pale yellow 
colour. 
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Scdution of muriafte of soda and muriate of 
atnmonia produce no seuuble change. 

Solution of alum causes a considerable pre* 
cipitate of a deeper orange hue than the depo« 
site formed by the acids ; the liquid retains an 
agreeable lemon colour, verging a little towards 
green. 

Sulphate of iron forms an orange-brown pre* 
cipitate; the liquor retains a very pale yellow 
colour. 

Sulphate of copper affi>rds a precipitate of a 
yellowish-brown, a little brighter than the pre- 
ceding; the liquor preserves a greenish-yellow 
odour. 

Solution of tin produces a lemon-yellow preci- 
pitate, which falls slowly. 

When annotto is used, it is always mixed with 
alkali, which facilitates its solution, and gives it a 
colour inclining less to red. The annotto is cut 
in pieces, and boiled for some instants in a copper 
with its own weight of crude pearl ashes, pro- 
vided the shade wanted do not require less alkalL 
The cloths may be thereafter dyed in this bath, 
either by these ingredients alone, or by adding 
others to modify the colour ; but annotto is sel- 
dom used for woollen, because the colours which 
it gives are too fugitive, and may be obtained by 
more permanent dyes. Hellot employed it to 
dye a stuff prepared with alum and tartar ; but 
the colour acquired had little permanence. It 
is almost solely used for silks. 
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For silks intended to become aurora and 
orange, it is sufficient to scour them at the rate 
of 20 per cent of soap* When they have been 
well cleansed, they are immersed in a bath pre-« 
pared with water, to which is added a quantity 
of alkaline solution of annotto, more or less con- 
siderable, according to the shade that may be 
wanted. This bath should have a mean temper- 
ature, between that^ of tepid and boiling water. 

When the silk has become uniform, one of the 
banks is taken out, washed, and wrung, to see if 
the colour be sufficiently full ; if it be not so, 
more solution of annotto is added, and the silk 
is turned again round the sticks. The solution 
keep? without alteration. 

When the desired shade is obtained, nothing 
remains but to wash the silk, and give it two 
beedings at the river, in order to free it from the 
tedundant annotto, which would injure the lustre 
of the colour. 

When raw silks are to be dyed, those naturally 
white are chosen, and dyed in the annotto bath, 
which should not be mm*e than tepid, or even 
cold, in order that the alkali may not attack the 
gum of the silk, and deprive it of the elasticity 
which it is desirable for it to preserve. 

What has been now said regards the silks to 
which the aurora shades are to be given $ but to 
make an orange hue, which contains more red 
than the aurora, it is requisite, after dyeing with 
annotto, to redden the silks with vinegar, alum,. 
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or Imdoa jiiice. The acid, by satiiratiiig the al- 
kali employed for dissolving the annotto, destroys 
the shade of yellow that the alkali had given, and 
restores it to its natural colour, which inclines a 
good deal to red. 

For the deep shades, the practice at Paris, as 
Macquer informs us, is to pass the silks through 
alum 'f and if the colour be not red enough, they 
are passed through a faint bath of brazil wood. 
At Lyons, the dyers who use carthamus some- 
times employ old baths of this ingredient for 
dipping the deep oranges. 

When the orange hues have been reddened by 
alum, they must be washed at the river ; but it 
is not necessary to beetle them,^ unless the colour 
turns out too red. 

Shades may be obtained also, by a single opera- 
tion, which retain a reddish tint, employing for 
the annotto bath a less proportion of alkali than 
has been pointed out. 

Guhliche recommends to avoid heat in the 
preparation of annotto. He directs it to be 
placed in a glass vessel, or in a glazed earthen 
one, to cover it with a solution of pure alkali, to 
leave the mixture at rest for 24 hours, to decant 
the liquor, filter it, and add water repeatedly to 
the residuun\, leaving the mixture, each time, at 
rest for two or three days, till the water is no 
longer coloured; to mix all these liquors, and 
preserve the whole for use in a welUstopped 
vessel. 
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He raacerates the silk for 1^ hours in a solo- 
tion of alum, at the rate of an eighth of this salt 
for one part of silk, or in a water rendered aci- 
dulous by the aceto-citric add above described ; 
and he wrings it well on its coining out of this 
bath. 

Silk thus prepared is put into the annotto bath, 
quite cold. It is kept in agitation there till it 
has taken the shade sought forj or the liquor 
may be maintained at a heat far below ebullition. 
On being taken out of the bath, the silk is to be 
washed, and dried in the shade. 

For clearer hues, a liquor less charged with 
colour is taken ; and a little of the add liquid 
which has served for the mordant may be added, 
or the dyed silk may be passed through the aci« 
dulous water. 

If the last shades are to have less of the 
orange, and to approach the colour of nankeen, 
a little of the solution of nut»galls, in white wine, 
is to be added. 

To give an orange colour to cotton, Wilson 
directs us to bruise the annotto when it is moist- 
ened, to boil it in water with double its weight 
of alkali, to let it settle for half an hour, to pass 
the clear liquor into a heated vessel, and to im« 
merse the cotton in it, when it will take an orange 
colour. A hot solution of tartar is to be then 
poured into the bath, so as to make it feebly acid ; 
the cotton hanks are turned through it on the 
skein sticks, or wound on the winc}i when in the 
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piece. The colour becomes thereby more lively, 
and fixes better. A slight washing is afterwards 
given to the cotton, and it is dried in a stove. 

We have seen the following preparation em- 
ployed for cotton velvet. One part of quicklime, 
one of potash^ two of soda. Of these a ley is 
formed, in which one part of annotto 19 dissolved ; 
and the mixture is boiled for an hour and a half. 
This bath affords the liveliest and most brilliant 
auroras. The buff (chamois) fugitive dye is also 
obtained with this solution. For this purpose 
only a little is wanted ; but we must never forget, 
that the colours arising from annotto are all fugi- 
tive. (Note 00.) 



CHAPTER V. 

Of Sctw^toort (Sarrette), Serratula Tinctorial and 
several other Articles capable of dyeing Yellow. 

The serratula tinctoriaj saw-wort, is a plant 
which grows abundantly in woods and meadows. 
It afibrds, without mordants, a greenish-yellow 
colour, which wants permanence ; but by means 
of alum employed in a particular bouillon, or put 
into the bath with the saw-wort itself this plant 
gives a permanent and agreeable colour. Ac- 
cording to Poerner, the mordants that suit it best 
are alum and sulphate of lime. It is needless to 
state, that the last article forms a deeper shade, 
and that the hue may be varied also by the pro- 

voL. n. Q 
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portion (^ mordant and of saw-wort. Schelflkr 
directs us to prepare the wool with alum and a 
\1\h of tartar ; and adds, that if prepared with 
S-l6th8 of splution of tin, and as much tartar^ it 
takes a much livelier colour than the preceding. 

PyeY's broom, or dyer's weed, (genista Unc- 
toria^ the genestrok of the French), which grows 
•abundantly in dry and hilly grounds, yields a yel- 
low colour^ which cannot be compared in beauty 
with that of weld and saw-wort, but it acquires 
sufficient permanence by means of mordants. 
.Those which may be emplojred with most advan- 
tage, either for the preparation of the cloth or 
in the bath, are tartar, alum, and sulphate of 
lime. 

Chamomile, fcamomiUa matricaria)^ a plant 
well enough known, affords a pretty ^greeabfe 
faint yellow colour, but it is not &st. The mor- 
dants fix it a little ; of which the most us^l are 
alum, tartar, and sulphate of lime. 

According to Schefifer, a beautiful yellow is 
given to silk with the decoction of this plant, in 
which some solution of tin, saturated witt^ tartar, 
is poured, drop by drop, till the colour shall be- 
come sufficiently yellow. For dyeing the silk, 
this is kept hot without boiling. He recommends 
the employment of pure water, which does not 
precipitate the solution of tin. 

Fem$greek CtrigoneUafcttu^rmcmnJ^oAuce& 
^eeds, which, when ground, are capable of dye- 
ing a pretty fast pale yellow. The mordants 
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which succeed best with this substance, are alum, 
and muriate of soda. 

The turmeric f curcuma longa, terra merita of the 
French,) is a root imported from the East Indies. 
It has been cultivated at Tobago ; and some of it 
sent thence was superior to that of commerce, both 
in the thickness of its roots and the abundance 
mi its colouring matter. This substance is very 
rich in colour, and no other affords so brilliant an 
orange-yellow. But it has no permanence, nor 
can mordants give a sufficient degree of it. Mu- 
riate of soda, and muriate of ammonia, are the 
substances which best fix this colour, but they 
deepen it, and make it incline to brown. Some 
persons recommend a small quantity of muriatic 
acid. For employing this root, it must be re- 
duced to powder. It is sometimes used for giv- 
ing yellows made with weld a gold cast, as also 
for giving an orange hue to scarlet ; but the 
shade arising from the turmeric is not long c^ 
disappearing in the air. 

Fusiety Venus's sumach (^rhus coHnusJ, is a 
wood possessing a mixed colour of orange and 
green. Its fibres have a play of colours, (sont 
chatoyantes). 

This wood a^rds a fine orange colour which 
has no permanence \ hence it is not employed 
alone, but iig used by mixing it with odier colofir- 
ing substances, and particularly with cochineal, 
to give the scarlet a flame colour, and for pome- 
granates, jujubeSy langoustesiy oranges, JonquiUeSy 
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golden colours, buffi, aud^ in general, for all the 
colours with which we wish to associate mor^ or 
less of an orange hue. The advant^^e to be 
found in the use of this substance, consists in its 
colour becoming pale without change c^ shade ; 
but when it is joined with other colours, it is 
more durable than when alcme. 

The grain qf Avignon^ French berries, the 
berry of the rhofomus kifectcriw^ (epine a^rmier 
in French), which is gathered before it is ripe, 
affords a pretty 6ne yellow, but it has no perma- 
nence. It may be used by preparing the clotJi 
in the same way as for dyeing with weld. As 
this berry is rich in colour, it is often substituted 
for weld in calicos-printing, although it is inferior 
in quality. 

The leaves of willow are mentioned by Schef- 
fer, as capable of yielding a fine yellow cdour to 
wool, silk, and linen. Bergman says, that the 
leaves of the laurel willow should be preferred 
("salijc pentandra)^ and that the leaves of common 
willow afford a colour, most part of which is soon 
discharged by the sun. 

Sch^fer directs the wool to be left for a night 
in a cold solution of one-fifth of alum, and one- 
sixteenth of tartar. The bouUh^, is made from the 
leaves picked up towards the end of August or the 
beginning of September, which have been dried 
in a shady, but well aired situation* Of these a 
suitable quantity is to be taken, and boiled for half 
an hour. 1-S56th part of white potash is added 
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to it, to render the colour livelier and deeper, 
after which the bath is passed through a sieve. 
It is kq>t ia a state approaching to ebullition, 
and the wool is dyed in it, till it has assumed the 
wished-for colour. He prescribes the same pro- 
cess for silk and linen, augmenting merely the 
proportion of alum by a sixteenth. According 
to Bei^gmavi^s account, Alstroemer observed, that 
the colour was rendered richer by macerating 
the flax with a larger quantity of alum, and 
wringing and drying it before dyeing; and that 
far the complete extraction of the colouring mat- 
ter, it was requisite to increase the quantity of 
potash. 

The bark, and particularly the young branches 
(shoots) of the Italian poplar, and some other spe*^ 
cies of poplar, give to wool, according to d'Am- 
boumey, a fine durable yellow colour, especially 
when the wool has been prepared with solution of 
tin« Nearly seven parts in weight of this wood 
are required to dye one of wool. 

The seeds of purple trefoil (trifolium pratense 
purpureum majus Rait) are employed in Switzer- 
land and in England for dyeing. Vogler has 
tried to determine what colours can be procured 
from it, and he found, that the bath of tbia aeed, 
with sohition of potash, afforded a very deep yel- 
low; with sulphuric acid, a clear yellow ; with so- 
lutions of alum and tin, a lemon yellow ; with sul- 
phate of copper, a greimish-yellow. Woods im- 
pregnated with these mordants, and boiled for some 
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minutes in the bath of purple trefoil seed, are 
found to be dyed very durably different shades of 
the colours just enumerated. The yellows form 
a fine green with indigo. Luzem (medkago sa- 
tivaj afforded the same results.* 

Diz6 made comparative experiments with the 
trefoil and weld.t It thence follows, that the tre- 
foil seed gives to wool albe^utifiil orange-yellow, 
and to silk a greenish-fellow;: that solution of 
tin cannot be employed for this dye, because it 
requires an aluming ; and, lastly, that bliie.applied 
to the yellow derived from trefoil seed, forms a 
less beautiful and duller green than that for which 
weld had been used. 

Common Canada golden rod (soUdctgo cana- 
densis J had already been recommended by Hel- 
lot. Gaad said, in the Memoirs of Stockholm, 
that this plant afforded a yellow colour, superior 
even to weld, and that it was far preferable to 
dyer's broom. As no use has been made of it, 
however, and as it is a plant easily cultivated, 
Succow: subjected it to new trials.t As his ex- 
periments with reagents presented nothing pecu- 
liar, they may .be omitted. • A'decoQtion.of the 
stalks of this plant,* to which the author added a 
considerable propoHdon of alum, gave to a pat- ' 
tern of cloth, which had received no preparation, 

9 

• * Annales de Chimie, torn. iii. 
f Journ. de JFliysique, 1789. 
i Crell, Ann. Chem. 1787- 
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a very lively straw-yellow colour; to another 
pattern, prepared with sulphate of iron, a green- 
ish-yellow colour ; and to a third pattern, which 
had beeti prepared with alum, a very pure and 
lively lemon-yellow hue. , . . 

Tlie flowers of French Marygold (tagetes pa* 
tulaj^ separated from their calyx, were submitted 
to the same trials. The cloth, without prepara^ 
tion, took in the decoction of these flowers a deep 
yellow colour ; prepared with sulphate of iron, a 
greenish colour, which, by continued ebullition, 
became very deep; and, lastly, cloth prepared 
with alum assumed a very lively yellow colour, 
inclining a little to green. If a little alum be 
added to the bath before immersing the stuff in it, 
a very beautiful and lively yellow is obtained. It 
has more lustre than even the colour procured 
from the Canada golden rod. 

There are many other substances winch may 
be eipploye^d for. dyeing yellow, and which afibrd 
shades of gi^e^iter or less permanence and beauty; 
such are, the bark of the (ipine vinettej barber- 
ry, the flower of wild chervil or cow-weed, the 
common stinging nettle, the root of patience-dock, 
the bark of the ash, the leaves of the almond tree, 
of the peach tree, pear tree, the flowers of the 
common furze, &c. In Part I. it was shewn that 
nitric acid could also be employed for giving a 
yellow colour. 

White flowers, according to the observation of 
Lewis, give the water with which they are boiled 
a somewhat deep yellow colour. The acids. 



S48 OF ftOBlE OTHER 

alkalies, and the salts, act upon this colour as on 
those of other vegetable substances. * 

It appears, tliat the substances ivhich may foe 
used for dyeing yellow ar^ very numerous. They 
differ from each other in ti» quantity of colour- 
ing matter, in th^ir dye being more or less plain, 
lively, or of an orange or greenish cast, in their 
degree of permanence^ atid in their price. By 
comparing these p^rticul^m3> a determination is to 
be made as to their choice, according to the qua-. 
lity of the stuff, the colour that is wanted, and 
the concomitant circumstances. 

In general, the alkalies render the colour of 
these substances deeper and more of an orange 
cast : they facilitate the extraction of the colour- 
ing matter ; and it is only by their means that it 
is obtained from annotto i but they also favour its 
destruction. Sulphate of lime, muriate of soda» 
muriate of ammonia, deepen the colour of yellow 
substances ; the acids brighten them, and make 
th^m more permanent. Alum and the solution 
of tin render them clearer, and at tlie same time 
more brilliant ^nd durable. 

Few of the yellows produced from v6|^Able 
substances can acquire upon cotton permanence 
comparable to that of the colours producible from 
madder ^ and they never acquire diis quality with- 
out losing their lustre. When a colour rather 
fast than brilliant is wanted, the cotton is colour^^ 
ed with oxide of iron, by inpregnating it with 

* The Chemical Works of Caspar Neaman. 
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any of the various solutions of ttiis metaL The 
processes employed for this dye are very nume- 
rous, and their shades may obviously be greatly 
miiltiplied^ by varying the state of oxidation of 
the metal, or ti^e nature of the acid which holds 
it in tolution ; as also by slight changes in the 
proportions of the materiiJs, and in the manipu* 
lations* 

In order to obtain a deep colour, Chaptal treads 
the cotton in a solution of sulphate of iron, mark* 
ifig from IS^ to 15^ Baum6. He squeezes it 
very slightly but equably. As soon as the whole 
portion (lot) is dipped, it id repassed, hank by 
hank, through the same solution, and immediate- 
ly afterwards through a solution of potash, mark- 
ing the same number of degrees. The colour of 
the cotton becomes of a dirty blue-greeo, whicii 
duuo^s in a few minutes to an i^reeable golden 
yellow. At each dipping the vessel into which 
the oottom are plunged must be emptied, in order 
tbat the colour may be equal and uniform. 

For a pale and very soft ydiow, he treads the 
cotton in a solution of sulphate of iron, marking 
three degrees, and repasses it as in the preceding 
process. On the otlier hand, he prepares a liquor 
with solution of potash^ marking fixnn two to 
three degrees, to which he adds solution of aJum 
till he obaerve^ that the flocks are no lou^r dis- 
solved. He ifiipregiiates the cotton with this liquid, 
and renews it for each dip. The cotton is dyed 
of a very agreeable yeQow. 
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When the colours are not sufficiently deep, the 
cotton may be repassed through stronger solu*> 
tions. 

Chaptal recommends, for making the colours 
evenly, to pass at once no more than \ kilogramme 
of cotton, to employ weak solutions of sulphate 
of iron, to dip the cotton first in a solution of 
potash, then in one of sulphate of iron, repeating 
these alternate dips as often as shall be requisite 
i^ to arrive at the desired shade, and to use the 
greatest care in Impregnating and squeezing the 
cotton equably. ' i ../ 

A fresh-butter yellow is produced, by passing' 
the cotton through slightly oxidized acetate of 
iron, mixed with nitrate of iron, which may be 
made to incline more to red, the greater the 
proportion of the latter salt. ^ 

With nitrate of iron alone, diluted with water, 
a pretty clear yellow may be had, which rises 
quickly. . If the cotton be impregnated with ni- 
trate of iron litfle diluted, allowed to dry, and 
then washied, it retains a very deep tint, similar 
to that of rust ' 

The rust-yellow, which is printed on cloth, is 
made with two parts of sulphate of iron, and one 
part of acetate of lead. By mixing with this, dif- 
ferent proportions of highly oxidized oxide of 
iron, shades bordering on red may be procured. ' 

Cotton dyed by these processes takes veiy dif- 
ferent colours in the dye-baths. That which 
received a faint yellow colour by the process of 
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Chaptal, becomes of a walnut hue in the decoc- 
tioD of galls. When the colour is deeper, it be- 
comes mouse-grey; with tan» or quercitron, it 
affords a yellow. When passed through a decoc- 
tion of equal parts of nut-galls, sumach, logwood, 
and weld, the cotton becomes of a dirty grey- 
white* When dried, and passed through a strong 
solution of sulphate of iron, it as^uqoies the bluish- 
grey colour, which is called oHl de rou (Note 
OO.) 



^ I 
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SECTION V. 



OF DUN, BOOT, OE FAWN COLOUR, (FAUVB)* 



Only some of the substances employed for pro^ 
ducing dun colours will be treated of^ because their 
number is too great to be examined in detail ; 
and they resemble one another sufficiently in their 
characters to render the observations made on a 
few applicable to the whole. 



CHAPTER I. 
Of Walnut Peels. 

It is known that walnut peels are white inte- 
riorly, but when exposed to the air, they become 
brown, and then black. Hence, if the skin has 
been impregnated with its juice, it soon assumes 
a brown, and almost black colour. 

If the internal part of fresh walnut peels be 
plunged into oxygenated muriatic add, it be- 
comes brown in like, manner. 

The filtered decoction takes a deep brown 
colour in the air ; it yields pellicles on evapora- 
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tion» whicb» when separated* well washed, and 
dried, are nearly black. The liquor freed from 
these pellicles yields a brown extract, which may 
be completely redissolved in water} but by a 
new evaporation it atiU affi>rds pellicles similar to 
the first. 

These pellicles, which are formed in several 
other evaporations^ are derived from the colour- 
ing substance, whose properties have been chang- 
ed from an increase in the proportion of carbon, 
by an agency whidi has been elsewhere explain- 
ed. 

Alcohol precipitates the colouring matter of 
the decoction of walnut peels in the form of a 
brown substance, which may be redissolved in 
water. 

The solution of potash produces at first no 
sensible change in the decoction of walnut peels ; 
but by degrees it becomes a little turbid* and its 
colour deepens. 

Muriatic acid brightens up its colour, turning 
it yellow ; there is formed a small quantity of a 
brown precipitate, and the liquor remains of a 
dear ydlow. 

Solution of tin produces an abundant predpi- 
tate in the decoction of a dun ash colour ; the 
liquor retains only a faint yellow hue. 

Solution of alum disturbed the liquor slightly ; 
a very small deposite was formed of a dun brown. 
The liquor preserved a clearer colour, but still 
dun. 
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Solution of sulphate of copper disturbed the 
liquor but very slowly ; a scanty grem-brown 
precipitate was formed. The supernatant liquid 
remained green. 

Acetate of lead speedily formed an abundant 
deposite of a deep dun colour. 

Solution of sulphate of iron rendered the colour 
much deeper, and even black. On diluting it 
with water, it passed through brown to greenish- 
dun, but it let fall no deposite. 

Solution of pure sulphate of zinc disturbed the 
liquor but slightly, rendering the ccdour thereby 

deeper. 

The decoction of walnut root presented nearly 
the same prq>erties. On separating the bark 
from the ligneous substance of this root, the for- 
mer yielded in equal weight a liquor much more 
charged with colour. The bark of the wood of 
walnut also exhibited properties approaching to 
those of walnut peels, but its decoction formed a 
blackish precipitate with sulphate of iron. 

Walnut peels exercise a lively action on oxide 
of iron, dissolving it, and forming a liquor as 
black as ink. If boiled along with clean fihngs 
they do not attack them, but if left exposed to 
the air, the liquor becomes soon black. 

The colouring matter of walnut peels has a 
great disposition to combine with wool. It gives 
it a very durable walnut or dun colour, and mor- 
dants appear to add little to its permanence, but 
they may vary its shades, and give them more 
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lustre. By preparing the stuff with akim, a richer 
and livelier colour may be obtained. 

Walnut peels are of excellent use, because they 
give agreeable and very durable shades^ and be- 
ing employed without any mordant, they pre- 
serve the softness of the wool;* and require but 
one simple and not expensive operation. Walnut 
peels are gathered' when the nuts are entirely 
ripe. Large casks or tubs are filled with them, 
and a sufficiency of water is poured on them to 
cover their surface. In this state they may be 
kept a year and upwards. At tHe .Gobelins, 
where a very extensive and varied use is made of 
this ingredient, it is kept for two years before it 
is employed. It is fi^und then 'to furnish much 
more colour. It has a yery unpleasant putrid 
odour. 

The peels may also be used which are taken 
from the nuts before they are ripe ; but they do 
not keep so long. . ' ' ' 

When it is wished to dye with walnut peels^ 
they are boiled for a full quarter of an hour in a 
copper, in quantity proportioned to the amount 
of stu£^ and to the depth of shade that is desired. 
For doths, the deepest shades are usually begun 
with, finishing with the lighter ones; but for 
woollen yam, it is commonly the clearest shades 
that we begin with, and the deepest /shades are 
made at the end, with the addition of husks ibr 
each parcel. The woollen doth and yarn ought 
to be simply moistened with t^id water, before 
being plunged in the copper, in which they are 
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turned about with care till tbey have assumed 
the desired shade, unless a preliminary alutniog 
be given. 

The root of walnut gives the same shades, but 
for this effect the quantity must be increased. 
It must be reduced to chips ; and it is proper to 
enclose it in a bag» to prevent the little chips 
from sticking to the stuff. The colour becomes 
often unevenly with the formation of spots. To 
obviate this inconvenience, the fire must be tem- 
pered at the beginning, that the colouring par- 
ticles may be equably distributed through the 
bath, in proportion as they are extracted from 
the root If some parts be unequally dyed, as 
the colour is fast, there is no method of remedy- 
ing this accident, excqpt to reserve the stuff for 
deeper colours. 



CHAPTER II. 

OfSumac/h and some other Substances capable 
iff affording a Dun Cobmr* 

Common sumach (rhus coriaria)^ is a shrub 
which grows naturally in Syria, Palestine, Spain 
and Portugal* 

It is diligently cultivated in Spain and Portu<- 
gal. The shoots are cut down to the root every 
year, then dried, that they may be ground to 
powder in a mill. This powder is employed by 
dyers and tanners. The name of r6dotd or 

8 
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roudau i& given to the sumach cultivated in the 
neighbourhood of Montpellier. 

The infusion of sumach is of a dun colour, 
bordering on green. It speedily becomes green 
in the air. When it is recent, the solution of 
potash produces little change on it The acids 
<dear up its colour, and render it yellow. Solu- 
tion of alum makes it turbid, producing a scanty 
yellow precipitate, while the liquor remains yel- 
low. 

Acetate of lead forms instantly an abundant 
yellowish precipitate, which takes a. brown colour 
on its surface; the liquor remains of a clear 
yellow. 

Sulphate of copper affords, a copious yellowish- 
green precipitate, which, after some hours, changes 
to a brown-green. The liquor remained clear, 
and a little yellow. 

Sulphate of zinc of commerce rendered the 
liquor turbid, blackening it, and forming a deep 
blue precipitate. 

Pure sulphate of zinc deepened the colour much 
Jess ; only a slight dun deposite verging on brown 
took place. 

Muriate of soda produced no sensible change 
at first } but after some hours, the liquor was a 
little turbid, and its colour had become somewhat 
clearer. 

Sumach acts like nut-galls on solution of silver, 
whose metal it reduces ; a result promoted by 
the action of light We have already dwelt at 
sufficient length on the explanation of this phe- 

VOL. 11. R 
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nomenon, as well as the general properties of 
astringents. 

Sumach affords, of itself, a dun colour border- 
ing on green; but it communicates to cotton 
stuffi several very permanent colours when they 
ore combined with mordants. 

Thus, as we have already stated, it yields a 
black with acetate of iron, if this has been printed 
on in a state of concentration, but shades of grey 
if it has been diluted with water. With acetate 
of alumina it gives a durable yellow, which re- 
tains somewhat of a greenish shade ; h6nce, if 
into the same pattern, yellow, grey, and black 
colours are to be introduced, they may all three 
be given by sumach. 

To dye with this substance, the winter must b« 
heated to about dO^ Reaumur, the sumach is 
then to be thrown in, and the cloths immediately 
introduced, leaving them immersed only 15 or 
20 minutes, with a slight elevation of the heat of 
the bath. If the heat be too much raised, an4 
if the cloths be left too long in the boiler, the 
colours will become weaker instead of stronger $ 
and even, in a little time, those that have iron fw 
their mordant disappear almost altogether. This 
effect, which occurs in a less remarkable degree 
with many other dyes, requires us to catch the 
very instant for withdrawing the cloths, when 
the colours are sufficiently raised. To procure 
an evenly colour, only a small number of pieces 
should be dyed at a time. 
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Cloths dyed witib sumach resume a fine white 
with difficulty, and are little improved by ex* 
posure on the grass. More effect is produced by 
passing them through water, sharpened with so 
little sulphuric acid as to make it just perceptibly 
sour. By this means the greys lose the russet 
tint whidi they have on coming out of the boiler, 
and become agreeable. Blacks thereby acquire a 
great deal of lustre. 

We have said, in treating of greys, that by 
alternately passing the cotton through a decoc* 
tion of sumach, much diluted with water, and an 
equally dilute solution of iron, very agreeable 
shades of grey are obtained, whose intensity de-* 
pends on the concentration of the bath, and the 
number of times that the operations are repeated. 
In general, to dye equably in this way, the colours 
must be slowly brought up, beginning with very 
feeble baths, passing repeatedly throtigli each of 
them, and gradually increasing their strength 
when deep shades are wanted. 

By finishing with the solution of sulphate of 
iron, the cotton has not that russet hue which it 
takes when sumach is last used, which it becomes 
necessary to remove with the acidulated water. 

With concentrated solutions of sumach and suU 
pfaate of iron, the cotton assumes a black colour 
when it has been turned 3 or 4 times through 
each of them ; and if, on issuing for the last time 
from the sulphate of iron, it be passed through 
a tepid decoction of logwood, to which a little 
acetate of copper is added, the black becomes 
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brilliant and sufficiently fast. The cotton is soft^ 
ened and the black heightened, by* passing it 
through hot water into which a little oil has been 
poured. 

If, in dyeing grey, the decoction of logwood 
be mixed with that of sumach, the grey becomes 
slate coloured ; if after this it be passed through 
a very dilute decoction of weld, mingled with 
alum, it inclines towards pearl-grey. 

By substituting nut*galls for sumach, other 
shades are obtained. 

Cotton thus treated with the decoction of log- 
wood and with sulphate of iron, affords slate-greys 
of little permanence. 

Decoction of quercitron produces American 
grey ; and if a little alum and muriate of tin be 
mixed with it, instead of that colour, an American 
green is produced. 

With yellow wood (fustic), alder bark, &c. 
other colours are obtained. By thus vaiying the 
colouring matters, and making use of sulphate of 
iron and alum, or muriate of tin, and combining 
variously the order and number of the operations, 
as well as the concentration of the hsths, a great 
many shades may be obtained on cotton, which 
are generally pretty fast. 

This manner of dyeing, by passing alternately 
through the mordant and the colouring matter, 
is of advantage for procuring uniform colours ; 
and it further presents great facilities for attaining 
the wished-for shade, and for diversifying those 
produced. 
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Birch tree bark, betula alba^ (^aune of Berthol- 
let)» affords a decoction of a clear dun hue, which 
becomes speedily turbid^ and brown in the air. 
It forms with solution of alum a pretty copious 
yellow precipitate ; and with solution of tin, an 
abundant precipitate of a clear yellow. It blackens 
the solutions of iron, forming with them a toler^ 
ably copious precipitate ; hence it contains much 
of the astringent principle. It dissolves a large 
quantity of the oxide of iron ; thence the use 
made of it in the black vats, destined for dyeing 
(linen) yarns. It does not, however, possess the 
property of dissolving the oxide of iron in the 
same degree with the decoction of walnut peels. 

Much use is made for ordinary stuffi in the East, 
of the leaves of a shrub called Henna (Hhenne)^ 
which is of the family of SaUcaria. It was known 
to the ancients by the name of Ciprus, and was 
employed for dyeing the envelopes of mummies, 
in which its colour is still observable. 

The leaves of this shrub, now cultivated in 
Egypt, are bruised, after being jiastily dried. A 
pa9te is then made of them, which is used for 
dyeing the nails and the palms of the hands of a 
reddish dun, (a tawny hue). 

The powder of these leaves has an olive colour ; 
it yields by boiling with water a very deep orange 
dun, very rich in colouring matter. 

Almost all vegetables cobtain, especially in 
their bark, more or less colouring matter, capable 
of affording dun hues, inclining to yellow, brown, 
red, or green. These colouring matters present 
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greater or less differences among each other, in 
reference to their quantity and quality ; they fur- 
ther vary according to climate and the age of the 
vegetable. - A great diversity of shades, there- 
fore, may be procured, by modifying the dun 
natural to the vegetables, by means of different 
mordants. This has been accomplished by Sief- 
ferts,* and particularly by D*Ambourney.t Thuft 
in a great many experiments which the latter 
made, employing the parts of different vegetables^ 
and using different mordants, the colours which 
he produced were, for the most part, between 
yellow and brown, such as carmelites, olives, cin« 
namons, and marrones. 

The decoction of the greater part of vegetables, 
and especially of barks, afibrds a colour differing 
only in shade, and exhibits with reagents nearly 
the same characters : it forms a yellow precipitate 
more or less deep with alum, and a clearer colour 
with solution of tin. It acts on solutions of iron 
as an astringent. The decoction of walnut peels, 
however, produces a peculiar effect with solutions 
of iron ; it assumes a very deep colour, but no 
precipitate is formed even after two or three dajrs. 
Their decoction, as well as that of walnut tree 
bark, has a powerful action on oxide of iron ; it 
saturates it, forming a black liquor ; and even if 
filings of iron be put into this decoction exposed 

* Versuch^ mit einheinmischen farbe materien. 

f Recueil des proc^d^s et d'exp^riences sur les teintures 
solides, que nos v6g6taux indigdnes coinmuniquent aux laines 
et auxiainages. 
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to the air, in two or three days it forms a black 
liquor by means of the oxygen which it attracts 
from the atmosphere. But if a decoction to which 
solution of sulphate of iron has been added, be 
boiled, an abundant black deposite instantly falls. 
It is only, therefore, in a trifling circumstance 
that walnut peels, as well as walnut tree bark, 
diiSer from the other substances which yield a dun 
colour ; yet its extractive matter possesses in par* 
ticular the property of becoming black by the 
action of the air, and the pellicles formed when 
it is evaporated, assume in a very marked degree 
the appearances of a carbonized substance. 

If the yellow colour produced by several vege* 
table substances be compared with the dun which 
most of them afford, a close relation will be found 
between these colours. There are even some 

m 

which may be referred equally to yellow and to 
dun. There are duns which, by means of alum 
and solution of tin, pass to yellow, and the yellow 
is very fast. The following distinction may be 
laid down. The yellows are in general more 
changeable, more apt to yield fugitive colours; 
for which reason the yellow colours must be fixed 
by means of mordants, whereas the most part of 
dun coloured substances afford by themselves a 
pretty permanent colour. 

As the dun shades obtained from di£Perent 
substances vary to a great extent, sometimes 
several of these substances are blended in order 
to obtain a peculiar colour, and that in different 
proportions. Other ingredients are also mixed 
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^ith them, to modify their colour and to render it 
faster. 

Among these substances, there is still one which 
deserves attention ; this is, sandal or saunders 
wood. 

Three kinds of sandal wood are distinguished ; 
the white sandal, the yellow, and the red* The 
last alone is employed in dyeing. It is a solid, 
compact, heavy wood, imported from the coast of 
Coromandel, which becomes brown on remaining 
exposed to the air. It is usually employed in the 
state of a very fine powder. It affords a colour 
dun, brown, and verging on red. By itself it 
furnishes little colour, and it is said to harden the 
wool. But its colouring matter dissolves better 
when mixed with other substances, such as wal- 
nut peels, sumach, nut-galls. Besides, the colour 
which it gives is permanent, ancl modifies advan- 
tageously the colours of the substances with which 
it is mixed. 

Vogler having observed, that dilute alcohol or 
proof spirit dissolved the colouring matter of san- 
dal wood much better than water, made use of 
this solution, either by itself, or mixed with from 
7 to 8 parts of water, for dyeing patterns of wool, 
silk, cotton, and linen,, which he had prepared 
beforehand, by impregnating them with solution 
of tin, washing and drying them. These patterns 
took all a poppy-red colour. Patterns prepared 
likewise with alum, took a saturated scarlet colour ; 
prepared with sulphate of copper, a beautiful clear 
crimson hue j prepared with sulphate of iron^ a 
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fine deep violet colour.* He dyed cold with the 
spirituous liquor ; but employed a slight ebullition 
for that which was mixed with water. This mix- 
ture takes place without the transparency being 
disturbed. 

Soot is also employed for giving to wool a dun 
or brown colour of greater or less depth, accord- 
ing to the proportions of this ingredient ; but soot 
gives only a fugitive colour, because it simply 
adheres to the wool, instead of combining with it. 
It hardens it, and leaves a bad smell. It is em^ 
ployed, however, in some respectable manufac- 
tori^, for browning certain colours ; undoubtedly, 
because shades are thereby obtained, which coul4 
}>e got with difficulty by other means. 

♦ CreH's Annals, 1790, 



266 OF COMPOUKD COLOURS. 



SECTION VI- 



OF COMPOUND COLOURS. 



Simple colours form, by their mixture, com-^ 
pound colours ; and if the effects of the colouring 
particles did not vary, according to the conibina* 
tions which they form, and the actions exercised 
on them by the di£ferent substances present in a 
dyeing bath, we might determine with precision 
the shade that ought to result from the mixture 
of two other colours, or of the ingredients which 
afford these colours separately: but the chemi- 
cal action of the mordants, and of the liquor of 
the dye bath, often changes the results ; theory, 
however, may always predict these effects to a 
certain degree. 

It is not the colour peculiar to the colouring 
matters which is to be considered as the consti- 
tuent part of compound colours, but that which 
they must assume with a certain mordant, and in 
a certain dye bath. Hence, our attention ought 
to be principally fixed* on the effects of the che- 
mical agents employed. 

It is in this department of dyeing that the 
intelligence of the operator may be most useful, 
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by enabling him to vary his processes^ and to ar- 
rive at the proposed end by the simplest, shortest, 
and least expensive way. 

The processes for compound colours are very 
numerous. We shall mention only those which 
most merit attention, and shall establish the prin^^ 
ciples on which they ought to be conducted by 
particular examples. Several of the processes 
described In the course of this work, afford com- 
pound colours. We shall now consider, in an 
especial manner, this part of the art of dyeing. 



CHAPTER I. 
Of the Mixture of Blue and yellow^ or Green. 

m 

Many different plants are capable of affording 
green colours ; such as, the field broom grass 
(hromus secattnus); the green berries of the 
berry*bearing alder (rhamnus frangula) ; wild 
chervil (cfuerophyllum silvestre); purple clover 
(trifoHum pratense) ; common reed (artmdo phrdg^ 
mites) ; but these colours have no permanence. 

D'Amboumey says, however, that he has ex* 
tracted a durable green from the fermented juice 
of the berries of the rhamnus frangula ; he pre- 
pared the cloth with tartar, nitric solution of bis- 
muth, and muriate of soda ; and he added to the 
fermented and tepid juice* of these berries a little 
acetate of lead. The cloth took, in this bath, 
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acL. intermediate shade betw:eea parrot-gi^en and 
grasS'gfeen. 

Poivre, and some other writers, had announced^ 
that there existed in different parts of India a 
green fecula, or a kind of green indigo, which 
would be precious to the dyer ; but aome^ tiiala 
of Bancroft seem to prove, that it was merely 
common indigo united to a yellow substance. 

By mixture of blue and yellow, dyers form 
green, which is distinguished by a great number 
of shades. Address mad experience are required 
for obtaining this colour uniform, and without 
spots, especially in the light shades. 

The green may be formed by beginning the 
dyeing either with yellow or blue ; but the first 
method has some disadvantages, for the blue soils 
the linen, and a portion of the yellow dissolving 
in the vat, alters, or makes it green. The second 
method is preferred for woollen stuffi. 

The pastel vat is usually employed ; but for 
9ome kinds of green, solution of indigo in sul- 
phuric acid is used ; in which case, the blue and 
yellow are separately dyed, or indeed all the 
ingredients may be mixed for dyeing at one ope- 
ration. Finally, solutions of copper, with yellow 
substances, are had recourse to. We shall take a 
view of these different processes. 

The blue ground which is given by the va^ 
should be proportioned to the kind of green that 
is wanted. Thus, for verd canard^ the green like 
that of drake's neck, a deep blue is required \ 



OF GREEN. 269 

for parrot-green, a sky-blue ground ; for verd 
naissant, nascent green, one of white-blue (blen 
blancki). 

When the cloths have undergone this opera* 
tion, they are washed at the fulling-mill, and a 
bouilUm is given them as in ordinary welding; 
but for the lighter shades, the proportion of salts 
is diminished. More frequently the boidlkm for 
cloths intended for light shades is first given, 
and after taking them out, some tartar and alum 
are added ; and this practice is pursued until we 
come to the cloths destined for the deepest shades, 
by the progressive addition of more tartar and 
alum. 

The welding is conducted as for yellow ; but 
a greater quantity of weld is employed, unless 
light colours alone are to be dyed, for which 
the proportion ought on the contrary to be less. 
.Usually a succession of shades is dyed at the 
same time, from the deepest to the lightest ; be* 
ginning with the deepest, and proceeding to the 
lightest. Between eadh dip (mise), which lasts 
half an hour, or three quarters, water is added 
to the bath. Some dyers pass each parcel twice 
through each bath. They begin the first time 
with the deep shades, and the second with the 
light ones. In this case, each parcel should re- 
main a shorter time in the bath. Care must be 
taken not to boil the bath for very light shades. 
A browning is given to the very deep greens^ 
with logwood and a little sulphate of iron. 
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It is Still more difficult in silk than in clotji to 
prevent the green from being spotted and varie* 
gated. Silk intended for greens is boiled as for 
the ordinary colours ; for light shades, however^ 
it should be boiled thoroughly as for blue. 

Silk is not first dyed blue like doth ; but after 
a strong aluming, it is washed slighdy in the 
river, and distributed into small hanks, that it 
may take the dye equably ; afber which it is 
turned carefully round die sticks, through a bath 
of weld. When it is thought that the ground is 
sufficiently deep, a pattern is tried in the vat, to 
isee if the cdour has the wished-for tone ; if it 
has not ground enough, decoction of weld is 
added ; and when it is ascertained that the yellow 
has reached the proper degree, the silk is with- 
drawn from the bath, and passed through the vat 
as for blue. 

To render the colour deeper, and at the same 
time to vary its tone, there are added to the 
yellow bath, when the weld has been taken out, 
juice of brazil wood, decoction of fustet, and an- 
notto. For the very light shades, such as apple- 
grisen and celadon-green, a much weaker ground 
is given than for the other colours. For the light 
shades, if not for sea-green, it is preferable to 
dye yellow in baths which have already been 
used, but in which there is no brazil wood or 
fustet, because the silk, perfectly alumed, dyes 
too rapidly in fresh baths, and is thence subject 
to take an unevenly colour. 
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For dyeing green in raw siUtfi, those naturally 
white are selected as for yellow ; and after b^ing 
well soaked, they are alumed, and treated in the. 
same way as the other silks. 

When the blue vat is used for dyeing green^ 
saw-wort may be employed instead of weld. It 
is even preferable, because the colour which it 
gives naturally inclines to green. Dyers' broom 
is also employed, and sometimes these two ingre- 
dients are mingled. Other substances which dye 
yellow may also be used, and a variety of shades 
mny thus be procured. 

The green obtained by means of solution of 
indigo in sulphuric acid, is known by the nam^ 
of 3axon green. It has more brightness, but less 
permanence, than that just described. This pro-< 
cess was &st practised in Saxony, and govern- 
ment caused a description of it to be published in 
1750** According to this description, the cloth 
must be boiled with alum and tartar for half an 
hour; it is then to be withdrawn, and aired, 
without washing. The bath is refreshed (with 
cold water), the solution of indigo is well mixed, 
with it, pouring in at first only the half; the cloth 
is then let down, and turned rapidly through it, 
without boiling, for five or six minutes. It is 
lifted out, that the remainder of the solution may 
be poured in, which should be mixed with great 
care. The cloth being slightly boiled for seven 



* Manidre de teindre un drap blanc en vert, noiiim6 vert 
de Saxe. 

4 



Or eight minutes, is taken out and cooled. The 
bath is emptied to about S-4ths, more or less, 
according to the shade of green that is wanted, 
and is filled up with a decoction of fustic ; and 
when this bath is very hot, the cloth which had 
been dyed blue, and cooled, is passed through it, 
till it has acquired the wished-for shade. Cloth 
dyed blue in the bath with alum and tartar, has a 
less brilliant but more durable colour than when 
it is n^ade blue without this mixture. 

Experience has taught that this process may 
be executed in a more expeditious, and even 
more certain manner. The cloth is boiled as for 
welding, and then washed. Some fustic, reduced 
into chips, and enclosed in a bag, is put into the 
same bath. It is boiled an hour and a half; it 
IS lifted up, and the bath is refreshed, so that 
the hand can be kept in it ; about 0.6 of a kilo- 
gramme of solution of indigo is poured in for 
every piece of cloth 22 metres long (about 24 
yards) which is to be dyed ; this is to be turned- 
through quickly at first, and afterwards slowly, 
and the cloth is lifted out before the bath boils. 

It is a proper practice to pour in, at first, only 
2-Sds of the solution, to lift up the cloth after 
two or three turns, and then to add the remain- 
ing third. The colour is thus rendered more* 
uniform. If the colour seems not to take well, 
a little calcined alum, reduced to powder, is^ 
added. Saxon apple-green is dyed in the bath 
which has served for Saxon green, after a third 
or a half of it has been thrown out, and after it 



' OF GREEK. 273 

has been refreshed. The cloth is turned through 
it, till it approaches to ebullition. 

It is easy to see that a great variety of greens 
may be produced, not only according to the pro- 
portions of the indigo and yellow dyes employed, 
but according to the nature of the yellow sub- 
stance. For obtaining a decided green, however, 
fustic is preferred to the other colouring sub- 
stances, because its colour is less affected by 
sulphuric acid, which clears up and impairs con- 
siderably that of the other substances. 

In order to avoid this effect with the quercitron, 
Bancroft directs us to dye the stuff at first blue, 
to rinse it well in water, and give it afterwards a 
bouillon composed of three parts of washed chalk, 
and 10 or IS of alum, for 100 of cloth. It is to 
be boiled for an hour. Then, without changing 
the bath, 1 or 1^ parts of quercitron are intro- 
duced, and the dyeing is continued. At the end 
of a quarter of an hour, one part of chalk is add- 
ed, and this addition is repeated at intervals of 
six or- eight minutes, till a fine green colour is 
brought out 

Bancroft recommends, on several occasions, 
and other authors do the same, to add carbonate 
of lime to the sulphate of alumina (alum), fot 
saturating the excess of acid in the latter ; but 
it is merely the decomposition of a portion of 
the alum which is thereby produced, and this 
decomposition is complete, if the proportion of 
carbonate of lime be sufficient* The carbonic 
acid is expelled } the alumina precipitates, retain- 

VOL. II. s 
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iog a little sulphnric acid ; and the sulphltte 6f 
lime falls down in part, and is in part held in so- 
lution, according to the quantity of water. The 
effect which lime, or carbonate of lime, produces 
on alum, must not be confounded with thatoccar- 
sioned by potash or soda. 

If a sdution of alkali, deprived of carbonic 
acid, or even in the state of a carbonate, be 
poured, by portions, into a solution xsS alum, the 
small precipitate which occurs on the contact dT 
the (alkaline) liquid is immediately redissolved ; 
and it is only when the acidity is nearly saturated 
by the alkali, that the precipitate ceases to disi^- 
pear. But the combination, even whai neutral, 
retains a portion of alumina ; and when the pre- 
cipitate has become permanent, it may be redis- 
solved by a superabundance of alkali. It is ob- 
vious, therefore, that alkali can enter into com- 
bination with the sulphate of alumina (aliun), 
and that a change may thus be introduced into 
it, favourable to the operations of dyeing ; where- 
as lime^ and carbonate of lime, produce the im- 
mediate separation and precipitation of the alu- 
mina. 

The sulphuric acid may be abstmcted in the 
process under discussion, by boiling the stuff that 
has been dyed Saxon blue, with carbonate of lime, 
before subjecting it to the bouillon of alum. 

It is mentioned a3 a fault in Saxon blue, that 
it has a greenish cast, proceeding probably from 
the slight alteration that sulphuric acid produces 
on the particles of indigo : it likewise, as well as 
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Saxofl green^ is said to have less durability than 
the blues and greens obtained by means of 
the vat^ It has been attempted in England ia 
procixTe the lustre, characteristic of Saxon blues 
and greens, by obviating the drfects iTi^hich ac^ 
company them, and by combining the advantages 
of the blue vat with those of the sulphuric solu* 
tion of indigo. Guhlicbe describes a process for 
giving silk the English blue and green« These 
two objects are here united to serve as examples 
of the difierent processes which may be practised. 

He uses a Cold vat for dyeing blue ; and he 
extols it highly in respect of convenience, price, 
and beauty of colour. 

This vat is composed of one part of itidtgo^ 
three parts of good quicklime, or lime slaked in 
th^ air, three p^ts of English vitriol, ahd one 
part and a half of orpiment The indigo ought 
to be ground with care, and diffused in water» 
then put into a wooden vat, in which it is diluted 
witii water to the proper degree, according to 
the intensity of colour that is wished for ; the 
lime is now added to it ; the miicture is well agi- 
tated, covered up, and left at rest for some houra. 
The vitriol^ reduced to powder, is thereafter 
added ; the vat is Stirred well, and then covered 
up ; after some hours the orpiment in powder is 
thrown in ; it is again left at rest for some hours ; 
the mixture is now stirred, and then allowed to 
repose till the supernatant liquid appears clear, 
when the froth that covers its surface is put aside. 
The silk is now dyed in it hank by hank \ but it 
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must be previously passed through hot water. On 
coming out of the bath it is washed in running 
water, and dried. When the bath becomes tur* 
bid, it is allowed to settle till it grows clear, an 
essential precaution for the light shades. When 
it begins to be exhausted, one-third of the ingre- 
dients is added to it, proceeding as at first. In 
proportion as the vat gets exhausted, the shades 
become lighter. This vat serves equally well for 
silk, linen, and cotton. Guhliche thinks that those 
persons who have not succeeded in dyeing silk 
with the cold vats, or who complain that only 
feeble hues are obtained, have been led into an 
error by employing too small a quantity of orpi- 
ment.-^ 

For English blue, a light blue must be first 
given to the silk. On being taken out of this 
bath, it is passed ihrough hot water, washed in 
running water, and put into a bath composed of 
the sulphuric solution of indigo, to which a little 
solution of tin has been added, till it has assumed 
the desired shade, or has exhausted the bath. 
Before introducing it into this bath, it may be 
passed through a solution of alum, in which it 
must not be suffered to remain long. Silk dyed 
by this process has neither the reddish cast of 

* Guhliche uses for wool, a vat composed of one part of 
indigo, four parts of potash, one part of quicklime, and a part 
and a half of orpiment. He follows the ordinary process, 
only he keeps this last bath at a moderate heat. He uses it 
also, in the same manner, for giving to cloth an English blue 
and ^reen. 
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the indigo vat, nor the greenish cast of Saxon 
blue. 

To make English green, which is more beauti- 
ful than ordinary green, and more durable than 
iSaxon green, Guhliche gives the silk, iirst of all, 
a clear blue in the cold vat : he steeps it in hot 
water ; washes it in running water ; passes it 
through a weak solution of alum ; prepares a bath 
with the sulphuric solution of indigo, a little of 
the solution of tin, and a tincture of Avignon 
berry, made with a vegetable acid. He keeps the 
silk in this bath till it has assumed the wished- 
for shade ; he then washes and dries in the shade. 
The lighter hues may be dyed in the sequel. The 
shades may be varied with more or less blue, more 
or less yellow, by the proportions of the indigo 
solution, and of the yellow substance. When it 
is wished to give a gosling-green (verd d^oie) 
to silk, a light blue is communicated to it, either 
in the hot vat or in the cold ; it is passed through 
hot water, washed in running water, and while 
moist, it is passed through a bath of annotto. 

To give a green colour to linen and cotton 
yarns, it is proper to begin with scouring them 
well ; then they must be dyed in the blue vat, 
cleansed in water, and passed through the weld 
process. 

The strength of the blue and the yellow is pro- 
portioned to the colour that is wanted. As it is 
difficult to give uniformity to (mir) the cotton 
velvets in the ordinary blue vat, they are usually 
dyed yellow with curcuma (turmeric), and the 
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green is produced with solution of indigo in sul«- 
phuric acid. It is of no consequence whether the 
blue or yellow be first given. 

Le Pileur d'Apiigny describes a process for 
4yeing of a water-green^ or apple-^green, by a sio* 
gle bath, cotton velvet as well as cotton hanks. 

Verdigria is to be mixed with vinegar. Hie 
mixture is to be kept well corke^ for 15 days in 
a stove. Four hours before using it, there is 
added a solution of a quantity of crude pearl 
ashes, equal to that of the verdigris; and the 
mixture is kept warm* The yarn or the velvet is 
prepared, by soaking in a hot solution of alum, at 
the rate of an ounce of this salt, and five litres of 
water to one pound. The stufi* is lifted out, the 
verdigris liquor is added to the bath, and it is 
immersed again in order to be dyed. 

All the shades of olive and drake's-neck green 
are made by giving to the yarns a blue ground, 
galling them, and passing them through the bath 
from the tonne au noir (black cask), (^greater or 
less strength, then through the bath of weld with 
verdigris^ and after this through a bath of sul- 
phate of copper. Lastly, the colour is brightened 
by means of soap. 

Cbaptal obtains beautiful greens on cotton by 
the following processes. 1. He passes the cotton 
dyed sky-blue, through a strong decoction of 
sumach, leaving it in it till the decoction be well 
cooled. He dries it, passes it through the mor* 
dant of acetate' of alumina, dries again, washes, 
and works the cotton for two houi^ in a tepid 
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bath, in which about 12 kilogratnmeB of querci- 
tron have been infused for 50 ^kilogrBmme% of 
cotton. 

2. For 100 kilogrammes of cotton, he mixes 50 
kilogrammes of alum, 10 of sulphate of copper, 
10 of sulphate of iron, 7h of acetate of lead, 11^ of 
soda, and as much chalk. He passes the cotton 
dyed blue through this, then through lime water, 
and afterwards through a bath of quercitron. 

Chaptal has remarked, that the yellow of weld 
unites ill with that of sumach, and that the mixp' 
ture of their colours gives a bad tint to Uue ; but 
tlmt on passing the cotton afterwards through a 
ley marking 19 degrees, the colour becomes urn* 
ferm, and is pretty fast The colour of weld 
unites perfectly to that of tan. He prefers, how* 
ever, to dye cottons intended for green in a blue 
vat, mounted with sulphuret of arsenic (orpiment), 
because it is difficult to obtain a fine green if 
there be in the vat too large a proportion oi suK 
phate of iron. 

When a green ground is wished for upon cloth, 
acetate of alumina is printed on, and a reserve is 
applied to the parts that are to remain white, or 
to those already covered with alumina, which are 
to take only a yellow eoloun The piece is dyed 
blue, washed with great care to remove all the 
reserve, and then dyed in weld. It often bap* 
pens, that the parts of the design which should 
remain white, take colour in the welding, because 
the salts of copper and the pipe clay, which con- 
stitute the reserve, enter into combination with 
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the cloth. It might be first dyed yellow, but it 
then becomes impossible to restore the reserve 
exactly. When there is but little white in the 
design, the reserve is applied with the pencil. 

If with yellow, green, and blue colours, others 
produced by madder are to be mixed, these 
should be finished before giving the blue dye. 

When the objects to be dyed green are small, 
or of an irregular form, like leaves or flowers, the 
blue is put on with the pencil, after finishing all 
the colours. The green is often made on com- 
mon cloths, by applying the blue over the rust 
yellow, or this over the blue. Thus a sombre 
green, inclining to the mercT oiCf is formed, which 
is seldom evenly. The difficulty with which the 
two colours combine prevents this method, other- 
wise economical, from being employed for dyeing 
cotton in hanks. 

Cotton, which has received a blue with prus- 
fiian blue, may be dyed green, according to the 
process described in Sect. II. Chap. V. of the 
Second Part. The piece, while still moist with 
the blue, is alumed, * and passed through a bath 
of weld, of greater, or less strength, according to 
the shade. Weld causes a livelier colour than 
old fustic, which deepens more, but deadens a 
little the vivacity of the blue. If a green, inclining 
to olive, be wanted, yellow wood (fustic) is pre- 
ferable. It is dried in the open air, as for blue. 

We have described in the same place, the pro- 
cess by which a beautiful blue may be obtained 

* L'art du fabriquant de Velours de Coton. 
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from the combination of prussiate of iron with 
the stuff. This process applied to cotton, previ- 
ously dyed olive by means of alumina and oxide 
of iron used as mordants, and a yellow colouring 
substance, affords a more beautiful green than 
what can be procured by any other method. In 
this operation, the iron combines with the prussic 
acid, forming blue, while the alumina constitutes 
a yellow with the colouring substance. Bancroft 
was correct in combating the explanation given 
of this formation of green, in which the co-opera- 
tion of alumina was not introduced.* 

This green, which resists well the action of 
light and air, is destroyed by alkalies ; and the 
observations made on blue must be applied to it. . 

The green obtained by giving a yellow colour 
to a stuff which has been previously dyed blue, 
and afterwards washed, presents nothing obscure. 
The colour inclines more or less to yellow, or to 
blue, according to the tint of blue given, and the 
strength of the yellow bath. The intensity -of 
the yellow is increased by alkalies, by sulphate of 
lime, by ammoniacai salts. It is diminished by 
acids, alum, and solution of tin. The shades 
va(y likewise -from the nature of the yellow sub- 
stance employed. 

These different effects will be obtained with 
the same ingredients in the formation of the 
Saxon green, according to the process adopted. 
If the Saxon blue be first dyed, and the yellow 

* Annal. de Chim. tom. xiii. 
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colour be next given separately, the effects will 
be analogous to those just mentioned. But if 
solution of indigo be mixed with the yellow in- 
gredients, the results are not the same, because 
the sulphuric acid acts in this case on the colouring 
particles, impairing the intensity of the yellow. 

It has been formerly remarked, that the suU 
phuric ^cid retained by the stuff in the Saxon 
blue, produced this effect always to a small ex- 
tent ; which makes fustic be preferred to other 
articles for this species of dyeing. 

When a suite of shades is to be dyed, in a bath 
composed of yellow and solution of indigo, the 
latter incline more and more to yellow, because 
the molecules of the indigo attach themselves to 
the stuff, in preference to the yellow, which there- 
by becomes predominant in the bath. 

Although the sulphate of copper, and even the 
verdigris, sometimes used, principally for dyeing 
linen and cotton, possess in themselves a blue 
colour, they give however to the stuff a greenish 
shade, beoause the oxide of copper which fixes on 
it, assumes this colour in several circumstances, 
and parti9ularly when exposed to the atmosphere^ 
This colour is changed to an olive h'tie, by means 
of a yellow substance. 
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CHAPTER 11. 
. Of the mixture qfRed and Blue. 

From this mixture are obtained violet, purple, 
(colambioe) dove-colour, pansy, amaranth, lilac, 
mallow^ and a great many other shades, deter* 
mined by the nature of the substances, whose red 
colour is combined with a blue colour, of which 
one becomes more or less predominant over the 
other, according to the proportions of the ingre- 
dients, and the other circumstances of the process. 

Stuff dyed scarlet, takes, according to the 
observations of Hellot, an unequal colour, when 
blue is to be united with it. It is proper, there- 
fore, to begin with the blue ground, which, even 
for violet and purple, ought not to be deeper 
than the shade denominated sky-blue. A bouillon 
is given with alum, mixed with two-ilflhs of tar- 
tar ; the stuff is next passed through a bath com* 
posed of nearly two-thirds as much cochineal as 
for scarlet, to which tartar is always added. The 
purple process is distinguished from the violet 
one, because, for the first, a lighter blue ground 
is given, and a somewhat greater proportion of 
cochineal is employed. These colours are often 
dyed in the sequel of the reddening bath of scar- 
let, by adding the quantities oi cochineail and 
tartar deemed necessary. The operation is con- 
ducted in the same manner as for scarlet. 
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Lilacs, pigeon-Decks, mallows, &c. are passed 
usually through the bouillon that has served for 
violet, with the addition of alum and tartar. The 
blue ground is proportioned to the shade wanted, 
as well as the quantity of cochineal. For some 
reddish shades, as peach-blossom, a little solution 
of tin is added. It may be remarked, that aU 
though the quantity of cochineal is diminished 
when a light shade is wished for, yet the quantity 
of tartar is not, so that its relative proportion to 
the cochineal is greater, the ligliter the colour is 
to be. 

Poemer conceives, that in order to obtain the 
colours which result from red and blue, there is 
an advantage in using solution of indigo in sul- 
phuric acid, because a great variety of shades 
may more easily be procured, and because the 
process is not so long or expensive. But the 
colours thereby obtained are less durable than 
when the blue vat is employed. He says, how- 
ever, that they have sufficient permanence, if a 
solution of indigo be used to which some alkali 
has been added. 

The effects may be easily varied, by giving a 
preparation to the stuff with different proportions 
of alum and tartar, or with solution of tin ; and 
by dyeing with different proportions of cochineal 
and solution of indigo. 

In silks, two kinds of violets are distinguished ; 
the fine \aolet and the spurious. The last is made 
either with archil, or brazil wood. 
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For fine violet^ the cochineal dye is first given, 
and the vat is then used. The silk is prepared, 
and receives the cochineal as for crimson^-^with 
this difference, that neither tartar nor solution of 
tin, which serve to heighten the colour, is put 
into the bath. More or less cochineal is intro- 
duced, according to the intensity of the shade 
Uiat is wanted. The ordinary dose for a fine vio- 
let is an eighth of cochineal to one of silk. When 
the silk is dyed, it is washed, with two beetlings, 
in the river ; it is next passed through a vat of 
greater or less strength, according to the depth 
which the violet is to have; and, lastly, it is 
washed and dried with the precautions proper for 
all colours that are dyed in the vat. In order to 
give more strength and beauty to the violet, it is 
usually passed through the archil bath ; and this 
practice, frequently abused, is indispensable for 
the light shades, because the colour would other- 
wise be too dull. 

When silk has been dyed with cochineal, as 
above directed, a very light shade of blue must 
be given it for purple. Only the deepest shades 
are passed through a weak vat For those which 
are less so, cold water is had recourse to, into 
which a little of the blue vat is put, because they 
would take too much blue in the vat itself, how- 
ever weak it may be. The light shades of this 
colour, such as pink, gridelin, and peach-blossom, 
are made in the same manner, with a diminution 
of the proportion of cochineal. 
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The spurious violets are given to silk in various 
ways« The most beautiful^ and those most in 
use, are prepared with archil. The strength of 
the archil bath is proportioned to the colour 
ivished for: the silk,, to which a beetling in the 
fiver has been given on its coming out of the 
soap, is turned through it round the skein sticks* 
When tlie colour is thought to be deep enough^ 
a trial is made on a pattern in the vat, to see if 
it takes the violet that is wanted. If it is found 
to be at the proper pitch, a beetling is given to 
the silk at the river, and it is passed through the 
vat as for fine violets. Less blue, or less archil, 
is given, according as the violet is wished to in>- 
cline to red or to blue. 

fieautiful violets may be produced on silk by 
means of solution of indigo ; but they have little 
permanence, and become reddish, because the 
colour of indigo fades first. 

A violet is made on silk by passing it through 
water in which verdigris has been dissolved, in- 
stead of the aluming ; after which a bath of kg* 
wood is given. It here takes a blue colour^ 
which is converted into violet, either by adding 
alum to the bath, or by passing it through a 
solution more or less charged with alum, which 
serves to give a red colour to the particles of the 
logwood. It is needless to observe, that this vio^ 
let is very fugitive, and of but moderate beauty. 
One is made possessing more beauty, and to which 
much intensity can be given, by passing the 
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alumed silk through a bath of brazil wood, and, 
after washing it in the river, through a bath of 
archiL 

Madder also is had recourse to for dyeing 
cloth after giving it a blue ground. By this 
means are obtained coulettr du roiy minhnct and 
dull amaranth. Nut-galls are usually joined to 
the madder, and for light shades brazil wood. A 
browning to a greater or less degree is given to 
the deep shades with solution of sulphate of iron* 
These colours are more beautiful when kermes, 
and particularly codiineal, are mixed with the 
madder. 

By employing solution of indigo with madder, 
in the same way as with cochineal, brown colours 
may be formed, according to Poemer, whidi in-« 
cline more to red the less solution of indigo is 
employed. Alum and tartar may serve for the 
preparation, but alum should not be put into the 
bath. 

Poemer employs brazil wood, and solution of 
indigo, for obtaining different colours, which in- 
cline more or less to blue and red, by a process 
similar to that pointed out for cochineal and 
madder. These cdloui*s are beautiful ; but it is 
needless to expect durable colours by this method. 
The ingredients which procure the greatest fixity 
to them are, sulphate of lime, sulphate of zinc 
(white vitriol), acetate of copper (crystals of ver- 
digris), which must be added to the bath. 

Logwood is, moreover, had recourse to for cb^ 
taining sloe, damascene, purple, as well as other 
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shades. This wood, jomed to nut-galls, commti- 
Bicates all these colours with much facility to 
wool previously dyed blue. When it is wished 
to brown them, they are let down again with a 
little sulphate of iron, by which means shades are 
obtained which are more difficult to hit by more 
durable ingredients, but they have little perma- 
nence. Fast colours, which have been much es- 
teemed, have, however, been obtained from log- 
wood and fernambucca. To Descroizilles, who 
ifi engaged in the arts with the intelligence of a 
skilful chemist, we owe the following details on 
the process employed, of which incorrect descrip- 
tions have been given. 

" Giros de Gentilly,** wrote he to the author 
of the former edition, " is the first who gave 
success in France to the durable dye with violet 
wood fixed by solution of tin. He made the first 
trials at Louviers with MM. Fetou the nephew, 
and Frigard, about twelve years ago. From what 
he suJSTered to transpire concerning the ingre- 
dients of his mordant, I succeeded in a tolerable 
imitation. I made a solution of tin in sulphuric 
acid, then added muriate of soda, red acidulous 
tartrate of potash, and sulphate of copper. My 
success was sufficiently great to induce Giros to 
propose a partnership with me in the very lucra*- 
tive business which he carried on at Louviers, £1- 
beuf, Abbeville, Sedan, and in the Pays de Liege. 
Giros then taught me a much more convenient 
method of efiecting tliis combination. It consists 
in making a solution of tin in a mixture of sul- 
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phuric acid» muriate of soda, and water. To this 
solution the tartrate and the sulphate were added 
in powder. We made no less than 1500 quarts 
of this mordant in S4 hours, in a single vessel of 
lead moderately heated. We continued this Very 
profitable trade at the rate of SO sous per pound 
for three years, after which it went on declining^ 
till we lost it altogether. The following was the 
cause of this : Giros having allowed his secret to 
transpire, we had imitators, who made it at first 
worse, afterwards better, than we did. In a com- 
position so complex as this, in an operation so 
obscure as the fixation of colouring matters, it is 
almost impossible to attain perfection otherwise 
than by groping our way (taUmneTnentsJ amid 
trials which may be indefinitely varied by the res- 
pective doses, arid especially by the modus agendi; 
and this much more than could at first be ima«> 
gined by chemists^ who have not been so long 
occupied with this object as myself. I do not 
blush, therefore, to acknowledge, that I was forced 
to abandon this trade, whilst I saw, and still see, 
persons who are in no respect chemists deriving 
a creditable profit from it. What led me to give 
it up entirely was the invention of the new pro- 
cess of bleaching goods, to whose improvement I 
have almost entirely devoted myself. 

** After thus giving you the history of the 
mordant of the prune de monsieur, I present you 
with the following account of its employment 
and effects : — 

VOL. II. T 



990 OF THE MIXTURE 

** If it be wool in the fleece which is to bf 
dyedi one-third of its weight of iiKH^dant is re- 
quired i if it be a woven stuff, only a fifth ig iie* 
cessary. A bath is prepared at a temp^ature 
which the band can bear; the mordant is well 
mixe4 with it ; and the wool or stuff is then im* 
inersed. It is to be property agitated, and the 
same degree of heat is to be kept iq> for two 
hours, which may be even increased a little to* 
wards the end. It is then lifted out, aired, and 
very well washed. A new bath of pure water at 
the same heat is prepared ; a sufficient quantity 
of violet wood is added to it ; the stuff is then let 
down, and agitated ; and the heat is urged to the 
boiling point, at whiph it is maintained for a quar- 
ter of an hour. The stuff is then lifted out, air- 
ed, and carefully rinsed* The dye is now com- 
pleted. If a decoction of one pound of logwood 
l^as been used for three pounds of wool, (and pro- 
portionately for the 8tu£& whidh require a smaller 
dose), a beautiful violet is obtained, to which a 
sufficient quantity of brazil wood gives the shade 
known by the name of pnme de monsieur. 

^ The colouring matters sosceptcSxIe of being 
fised with advantage on wool by this mordant are 
those of violet and red woods, as alsa the wood 
of ftistet. Yellow wood (fustic) affi^rds likewise 
tolerable colours. The colours thus given by the 
violet and rod W4)ods may be afterwards afiected 
by soap or urine in the ftiltiiig } and this change, 
always produced by alkaline substances, may be 
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rMnediedl^ ft batb vety slightly acid^ and n fittie 
frrof« tbMf lokeD^nttlD^ caBed t)f6 brightmin^ (JM^ 
c^^). Sulfihiiric add is prreferr«dv The croiou^^ 
CMfes diftt ds d^, Md often! iiyorci br^lfmt than 
lMfor« this alteiHtioiY. Woote dyed with this hiof* 
dant are (Mipable of betog ^iM intd more befautifnl 
atfd f)ii6r fhrelid thati when atom has beeri tided 
. By omitting the sulphate of coppet, wei olrtdin 
ftm\ fdMet alid linsfk'^ M well M ftom wdd, more 
beaufiifUl eolotiFS. Madder gives \n this ease a red^ 
(irange telou^, tiiifc not so deep a» with an equ^l 
de«e df altoi. The emission of the s«»l^bate of 
eeppet fenders the w6el» mctfcb harrifier i and b€- 
slde^i the mc^dant so prepared afibrds only palti^y 
e«lo&rs Witfi log'v^odd^ afid pi^niciikrly with #ed 
Wood. OHe «f the g#ea& defects 6^ thi^ Bhordtfni^ 
befol'e it had been iti^S^ved, wifs» and d^crcasioi^ 
tf% stiU ie, to ta?k^ tbe eolott^ Unevenly ; When^ 
ever they are uniform, they dre tery bedfcrtifttti 
V*y hantffees, «nd tery soft, life process suc- 
ceeds equalljr well e^ sftk % ^ubMitfitiBg ftee* 
fitte ctf" lead for silfpbifte of coppeif, it succeeds 
toler^ly well with eettori and Knen yarn pre^ 
Viou6ly gashed. The e^tyf^eyment dind calrriage 6( 
this mordant a^e iflciMtenieWt^ ori afdcemit ef the 
deii^ depbsMe, iMbich balf^ ^ the Vessel tinder A 
con^osive fiquid, which^ cm be kept only in hard 
atone^re. I possess, however, a method of 
otyviating these ifieo»tetiiericies, by omrittJtfg en- 
tirely the Water in the receipt ; h^ W%ich nteans 
I have merely a kind of paste, of a much m^e 
coftfiBodie^^ employiwent, and twd^tftbs cheaper 
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in the carriage. Now that the muriate of soda 
is low priced) it may happen that I ^shall recom- 
mence furnishing our dyers with this mordant^ 
which is better, in my opinion, than what they are 
at present getting, and especially much cheaper. 
But before doing so, I must devote myself for 
some time, still, to the composition and employ- 
ment of your lixivium.*' 

For fixing on silk the colour of brazil and log^ 
wood, Fabroni has given a process which we 
shall copy from Hermstadt. It has a good deal 
of resemblance to that of Descroizilles. It con* 
sists in employing as a mordant, a mixture of 
muriate of tin, sulphate of copper and tartar# 
Infusion of nut-galls or birch-wood bark (<korc€ 
d^a$dne\ is added to the bath. The proportions 
of these substances are varied according to the 
shade that is wanted. For light shades, a litde 
muriatic acid is added. 

When the sulphuric solution of indigo is em- 
ployed, the sulphuric acid acts differently accord- 
ing to the red substance that is used. It changes 
very little the colour of cochineal, which had, in- 
deed, a tendency to take a crimson colour by the 
preparation with alum ; but it must give a dun co- 
lour to madder, on which the acids readily produce 
this effect ; and it is improbable that this substance 
could be successfully employed in this process. 
It would be better to have recourse to it for dye- 
ing stuff to which a blue ground had been pre- 
viously given. Brazil wood and logwood must 
also be ill qualified to afford beautiful colours 
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with the sulphuric solution of indigo, because the 
acids make them turn yellow, although in a less 
decided manner ; but they retain, as we have 
already remarked, their red colour, when their 
colouring particles are precipitated by oxide of 
tin. 

If we may venture an opinion, without having 
made direct experiments on a complicated pro* 
cess, such as that communicated by Descroizilles, 
and which is still employed advantageously in 
some manufactories with modifications which we 
do not know, we would suggest the following 
explanation. 

The muriate of soda is decomposed by the sul- 
phuric add, and the muriatic acid set at liberty 
dissolves the tin. 

A portion of the tin is precipitated by the tar- 
taric acid, whence the deposite is occasioned. But 
a portion which remains in solution serves - to 
Kodify the efiect, as we have seen with regard to 
cochineal. The oxide of copper present in this 
preparation, forms blue with the colouring par^ 
tides of the indigo ; the oxide of tin with the 
same wood gives violet, and red with the cdour-r 
ing matter of brazil wood. Descroizilles observed, 
that a preparation capable of accomplishing this* 
object could easily be obtained, by trying diffe- 
rent mixtures, and different propcMtions, with the ^ 
muriate of tin : this is what Fabroni has done. 

This direct mixture of the blue and red odours 
gives to cotton yam and cloth only a sombre hue 
without lustre, approaching to black, provided. 
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(Hea^ co^mn h$ (Kwewb^t deep. But i^ «f^r 
giving a light blufcp to oHton ^tuS, w? dy^ it i^ » 
rose colpur wit;h fwthtmu^, a briUif^nt deep bjuil 

i« p?odiioed» wbi«b ^^s pretty qmUy^ from tb* 
little p«n9«p$nae <^ the oilmxr of c»rthainnih 

Chaptal has, however, obtaioed a tolera^y 

BgfofMft viftlp^ by dy«ng red wt|»pf bjuci^ in 
lii* pitjpwiltioB of which he diaunishsd the qqan^ 
titie^ <^ oU§ »nd nutpg«}lfi» ^uidi PP tf)Q 9t;h^ hwdt 

incro999d th^t Qf »l4fi»f £» w§ll 1^ th^ hfighteniog 
proepMi He Attotpptedt by a grof^t nuwy $ xperi* 
qfi^to, to givp cotton a YWtet colour, whiph wpi)}d 
yield neither io durability nor in lustre to the red 
m^de ip his dy^ouuM i.»pd dftea* having ^n led 
by his r^earches to a g^oat vftri*ty of procpssest 
which afforded with more or \^ facility the 
colour which he wi§hedf h? pr^erred tho follow-^ 

VBg, 43 beiag the ^asplnst md pm% 9eftm m th9 
e]ieeu^n. 

The oiordwit fcwr XOQ l^ilograoaqq^s of cotton^ 
ic( prop»red with S5 kilog^mtoes of sidphate of 
iron, wd 6 kilogrRmiiiss of acetate pf M^ Th» 
d^u- liqiiid is to b? sep^at^d from the d^poffitq 
thftt is fortped ; 9Pd tb^ cotlxm is p^ssod throuigh 
it with the greatefit par^ vJ^^x r^Mvipg ihreq 

<Hl«t as for thp Adriwoplfi re4> 9» b«t w possibl?t 

On taking it out of th^ h»thi i( is wrung ^nd w^l 
worlwdt wbopevor it hap A^s^mpdj op cooliifg, 
the buff shade, it is well w9Qh«di Vf HPg oul;, find 
dd(^ with ^cPUPAte stretchingt 

Its own weight of madder is epiplqyod for dye- 
jng ; M soon as the bath becomes tepid> the coti 
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teD is pluiigitd in, aiid turned about, with gradual 
iaorease of the heat, but without boiling. When 
the cotton has become bluifih^black, it is taken 
out, and washed. It is thweafter bc^^hteoed in 
soap, during 15 or flO ndnntes. 

For deep videt, he taktn cotton whitsh has roi- 
ceived obly two oils ; he passes it through the • 
siune mordunt with the same care. He adds a 
paiUiil of blood to the madder bath, and takes 
out the cotton when it is about to boil, wadies i1^ 
and madders a sectmd time with double its weight 
of madder, and a pailful of blood. He lets the 
bath boil for a. quarter of an hour; and after 
wabhiog the cotton, he brightens it with 40 kilo- 
grtunmes of soap, causing the brigfateaing protess 
to boil for a quarter of an hour, and sometimes 
more than an hour, as he perceives the tolour to 
be impoverish^, or to take lustre. 

By adding $ kilogrammes of alum to the pre- 
ceding mordant, the violM is more brilliant He 
used with advantage the solution of iron in pyro^^ 
lignous acid. 

Ftfr procuring uniform colours which penetrate 
tborougblyr he recommends ns to employ the mot- 
diint very limpid, and a& hot as possible ; to wash 
it on taking it out of the mordant ; to dry quickly 
and equally ; but not to let the madder bath bcnl, 
when it is wfebed to preserve the lustre of the ^ 
dye. Lastly, he observes, that soda makes the 
colour turn red, and that soap gives predominance 
to the blue ; hence, by employing difierent pro- 
portions of these substances, the shades of the 
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cotton may be varied ia the brighteniiig, aod 
blackish cottons may* for instance, be restored to 
vkHet by using leys only» whilst if they incline to 
red, soap alone ought to be used. 

To produce violets on printed calicoes, the 
acetate of iron diluted with water is impressed, 
and they are maddered. This colour is less easily 
degraded in the dyeing bath than the reds. It 
may also be kept boilmg for a longer time, so as 
to raise the deep shades. The bath becomes very 
foul ; the colour comes out of it very dull, and 
assumes' lustre only by exposure on the grass, 
and ebullition with bran water ; it is even rare 
for the white to become beautiful again. But 
these ificonveniencies are obviated by dunging 
with a strcmg heat, which acts less upon this 
mordant than iq>on that employed for the reds. 

For lilac, a mordant is printed on, composed 
of very dilute acetate of iron, mixed with a small 
quantity of acetate of alumina. 

Cotton in hanks dyed by the same processes, 
with difficulty takes an agreeable shade ; and the 
colour never has the permanence of that produced 
by the processes of Chaptal. The most ordinary 
method of dyeing linen yarn and cotton violet, 
consists in giving first a Uue ground in the vat, 
proportioned to the shade wanted, and then to 
^ dry it. It is next galled at the rate of 3 parts 
of nut-galls for 16 parts of the .matter ; it is left 
for 12 or 15 hours in the bath of galls ; after 
which it is wrung out^ and dried. The linen 
^arn and cotton are thereafter passed through 
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a decoctaon of logwood, and when it is well 

soaked, it is lifted out, and there are added to 

this bath l*60th of alum, and 1.128th of verdi* 

gris, both in solution. The hanks passed over 

the sticks are re-immersed, and they are turned 

round them fbr a full quarter of an hour. They 

are now taken out to let them be aired ; they are 

then re-plunged completely into the bath for a 

quarter of an hour ; after which they are fifted 

out and wrung. Lastly, the vat which has served 

for this dye is emptied ; there is poured into 

it one-half of the decoction of logwood, which 

was reserved } as much alum is added as in the 

first operation ; and the yam is once more passed 

through, till it be of tiie suitable shade. The 

decoction of logwood should be more or less 

rich, according to the depth of shade wanted. 

This violet resists the air tolerably well, but it 

eaqnot be compared in durability to the dyes 

above described, or even to the following :-^ 

The cotton or linen yam is scoured as usual ; 
a mordant is prepared, composed of four litres of 
tiie tonne au noir (black cask), and eight litres of 
water for each kilogramme. This is boiled, and 
the scum which rises is removed. Wlien no more 
froth appears, the liquor is poured into a vat, and 
whenever it is merely tepid, 122 grammes of sul- 
phate of* copper, and 30 grammes of saltpetre, 
are dissolved in it. After this^ the hanks are 
allowed to soak in it during ten or twelve hours, 
when they are wrung out and dried. When it is 
wished to madder, them, they are washed with 
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care, md passed through a madtier bath« If \h^ 
violet is to be deept 6l grammes of verdigris are 
added to the mordant. The colour may be stiU 
further deepened^ by gallUig the yarn more or 
less before passing it through the mordant, and 
by leaving out tii^ saltpetre. If the dose of the 
latter substance be increased* and that of the sul* 
phat# of copper be diqaiQisbed* the violet inclinea 
more towards the Ulac. The mordants may be 
still modifled in different manners, so as to proh 
duce a great many shades* 



CHAPTER in. 

Of the mixture qfRed and Yeikm. 

In ti'eating of cochineal, we thought it improper 
to separate the operations which usually succeed 
one another in the dye-houaes* and therefore the 
principal riiades obtainable by the mixture of the 
fed of codiindal with yellow baye been already 
deacribed. These shades may teteiv^ an infinity 
of modifications from the different proportions of 
the ingredients ; from the yellow substanoes made 
choice of, from the pre)}aratiolis given to the cloth, 
and from the mordants added to the dye-baths« 
Thus Poemer describes a great many varieties 
which he obtained, by employing lireld, sawtwoi% 
dyer's broom, and some other ytUow substanoea ) 
as also by introducing into the preparation of the 
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cloth, or into the bath, tartar, alum, sulphate of 
zinc, or sulphate of oopp^, 

Difi^eot colours may in like mano^r be pro* 
cured from the snadd^ri which is associated with 
yellow substances. It is thus that the nwriw^M 
and the cinnamons are dyed } colours oommonly 
formed in two bath9* The madderiog i| firi^ 
given, preceded by ^ bouiUon of alum and tart^ir 
as for ordinary maddering } and then a bath of 

w^ ia einplaye4« 

For cinnampn a wealcer maddesdi^ is giv^Oi 
and commonly a bath is used which had served 
fpr the mordor^. The proportions are varied 
according as the red or the yellow i9 wi^h0d to 
predominate^ Sometimes nul^gall^ are added, and 
jK)metim^ th^ colour i^ deepened by a browning. 

Occasionally the sole object is to give a reddish 
tone to the yellow i the stuff just dyecl yellow 
may# in this pase, be parsed through a bath of 
madder, more or le$s charged according to th0 
intention^ 

Bra?:il wood is likewise employed along with 
the yellow substances, and sometimes it is 0^9- 
ciated with o^chlneal and madder^ 

When instead of weld or other yellow tut^n 
stances, rqot pf w^nuti walnut pe^i or wniachsi 
are used* tobacooi i^ufl^ cjh$^U4t| mu^ cdpur^ 
S^Cf are produ^r^d* 

The marroqes, th^ cinnamons, and aU the inter- 
media1:e shades, are formed upon silk by flie^m 
of ^ogwpod, bfas^l wood, and fixai/^^. 
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Tbe silk is boiled as usual, then alumed, and a 
bath is prepared by mixing the decoctions of the 
above three woods, which have been separately 
made. The proportion of each is varied accord- 
ing to the desired shade ^ that of fustet ought 
however to predominate. The bath should be of 
a moderate temperature. The silk is turned round 
the skein sticks, and when its colour is uniform, 
it is wrung out, and passed through a second 
bath of the three ingredients, so proportioned to 
the efi^t of the first bath as to obtain the shade 
wanted. 

The mixture of red and yeHow requires no 
peculiar observations, in addition to those which 
have been detailed in the two preceding chapters. 

For some colours, blue is blended with red and 
yellow ; thus olives are made. A blue ground is 
given, then the yellow bath is used, and lastly, a 
slight maddering is employed. The shade result- 
ing from this operation, depends on the propor- 
tion of the three colours of which it is composed ; 
for the deep shades, a browning is given with a 
stronger or weaker solution of sulphate of iron. 

The blue vat is not used for producing the 
(rfives on silk ; but after the aluming, the silk is 
passed through a very strong bath of weld : some 
logwood is then added to this bath, and whenever 
the silk is turned through it, a little alkaline solu- 
tion is poured in, which turns it green, and makes 
the cloth take an olive hue. The silk is passed 
again through this bath, till it has taken the 
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proper shade. For the colour termed rmset oUve, 
or rotten olives fustet and logwood, without alkali, 
are added to the bath after the welding. If a 
more reddish colour be wished for, only logwood 
IB added. A kind of reddish olive is also mad^ 
by dyeing the silk in a bath of fustet, to which 
more or less sulphate of iron and logwood are 
added. 

According to Le Hleur d' Apligny, a fine olive 
is formed on linen yam and cotton, by boiling, in 
a sufficient quantity of water, four parts of w^ 
with one of potash ; brazil wood, soaked the 
evening before, is boiled apart with a little verdi- 
gris : the two solutions are mixed in different 
proportions, according to the shades wanted, and 
the thread or cotton is passed throu^ the mix- 
ture. 

The colours which result from the mixture at 
yellow with red, as coquelkot^ brick, capuchin, &c. 
are obtained in calico-printing by means of wdd 
and madder. Acetate of alumina- is printed on 
as the mordant ; and a slight maddering, with a 
welding finish, is given. 

To vary the shades, it is sufiicient to increase 
or diminish the duration of one of the two dye- 
ing operations, or the proportion of the materials 
employed. These processes tte applicable to the 
dyeing of cotton in hanks, (cotton yams). 
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CflAPTEK tV. 

Of the CoUnifs restdtkgjrom (he mixture of Black 
' tHth other Colouri^ and qfBrakmings. 

The processes by which the degradation of 
black are obtained that foim tbe diflferent shades 
iff gtejTf have been aitestdy d^^^ibed. It ha» 
lieen shewn, that dissimilar {Straitg^esj shskiet^ 
Hffight be blended teitb them, so as to cause them 
td incline towards certain colours \ but the black 
is often elaployed for certain colours which are 
io remain predominant, and whidi shotiM be 
merelj browned. At fte sterna time, they be- 
come more durable. In the course of this work, 
it hdH been ^equ^ntly Stated, that a brdwning 
was impafted to certain colours \ but this chap<^ 
ter is destined to tr^at peculiarly of Ari» oper^ 
tion, and of' the resources which it presents to 
the art, sometimes for the purpose of imitating 
colours that can be obtained by other me«rs, and 
dometimes for producing new colours. 

To give a browning, the stuff just dyed is pass^* 
ed through a solution of sulphate of iron with 
which an astringent is mi^ed, and which conse- 
quently fbrnxs a black hctffi. More frequently 
there is added to a water bath, a small quantity 
of solution of iron ; and just so much is intro- 
duced, as to make the dyed stuff attain the wish- 
ed-for shade. More rarely, some sulphate of 



iron is added to the dymtig bath* But the de- 
sired effect is obtained with more. preokioB, by 
pttising the cdoQired itoff through aohitioii of 
aulphate of iron. Poerner often macerates the 
stuff in a sdution of sulphate of iron^ to whkk 
other ingredients are sometimes added ^ and o|i 
its quitting this tnordanti he passes it dirough a 
dyeing bath. 

The first method is employed for marronei^ 
coffeeSi damascenes^ and other brown shades of 
tiie common dye ; greater or less depth of colour 
is given, according to the colour wished to be 
obtained by the browning } a bath is next made 
with nut-galls, sumach, and ald^ bark, to wMdi 
sulphate of iron is added. The stu£l which are 
to be lightest coloured are firert passed through ; 
and when they are finished, those that are to be 
browned are dipped, adding at each operation a 
quantity of sulphate of bon proportioned to ishe 
purpose in view. 

The other brownings offer nothing peculiar 'm 
the operation. We shall select sobm examples of 
the effects that are obtained, and point oot some 
particular processes. 

It has been stated in the Jlrst seeti&n of this 
Second Pmrti that for several kinds^ of grey a 
slight bhie ground is given« Poerner makes 
bluiah-grgys by employing stdp^nric sofeiti<m of 
indigo, which he adds to a decoction of galtnuts 
with sulphate of ironj and be variesr the shades 
by the difibrent {proportions of these three ingre^ 
dients. He procures other shades, by adding 
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sulphate of iron to a bath composed of cochineal, 
fil8tic» and gall-nuts^ 

For couleur du roi^ a sky-blue ground is given 
with pastel, the dyeing is performed with weld 
and a sixth of gall-nuts, and a browning is im- 
parted with the solution of sulphate of iron. 

The marrone, and the colours approaching it, 
are made with sandal wood, gall-nuts, and a 
browning ; sometimes femambucca (brazil wood) 
is added* To these colours a cast of purple and 
crimson is given, by dyeing them in the remains 
of a cochineal bath, with the addition of a little 
madder and cochineal to the bath^ The colour 
is rendered lighter by means of a little tartar. 

For the hazel colours, gall-nuts, fustic, andlog^ 
wood, are blended, to which more or less madder, 
and a little alum, are added. 

Logwood and brazil wood, being employed in 
equal parts, or in other proportions, affi)rd dif- 
ferent brown colours of tolerable durability, when 
more or less solution of iron is mixed- with their 
decoction, and when the wool previously alumed 
and galled is dyed in it. These colours cannot 
be compared, however, with the preceding in res- 
pect to permanence. 

To the above colours, different shades of mor- 
dor^ and capucine may be given, by passing them 
through a bath of annotto, on their coming out of 
the dye. 

A great variety of shades are obtained by the 
mixture of brazil wood, logwood, archil, gall-nuts, 
and by a browning with sulphate of iron ; but 
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these shades are all more or less fugitive, although 
they possess an alluring lustre. 

When a stuff, which has received a colour, is 
passed through a black bath more or less dilute, 
the eflfect obtained is simple;. a black shade, 
more or less deep, is blended with the first co- 
lour. 

This is not the case when the coloured stuff is 
passed through a solution of sulphate of iron : here 
the colouring particles that are fixed on the stuff 
act on the sulphate of iron, seize a portion of its 
oxide, combining it with them and with the stuff. 
The colour that results from this combination is 
more or less deep, not according to the colour 
peculiar to the colouring particles, but principal* 
ly according to the action which they exercise on 
the metallic oxide, agreeably to the principles 
laid down in the First Part. Thus the brazil 
wood and logwood, which enter into the compo- 
sition of a colour, will produce a much ipore 
marked effect in the browning, than madder and 
cochineal ; nut-galls and sumach will occasion a 
etill more considerable one, although they had 
affected the primitive colour only by a dun^o^ 
loured shade. 

If a black bath be prepared, or a black dye 
be formed, either in the mordant, or in the dye- 
ing bath, the ingredients which are mixed with 
the colouring substances modify the result of the 
operation, by the action which they exercise on 
the black molecules : thus alum, solution of tin, 
solution of indigo, will impair the effect that 

VOL. II. u 
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the Mack molecules would have produced. All 
the acids act in the same way, excepting acetic 
acid, and some analogous vegetable acids, which 
do not possess the property of dissaving the 
black molecules. It appears that nitre can dis* 
solve them, since it renders the colours for which 
it is employed lighter. 

As the best colours that can be given to linen 
and cotton are derived from madder, attention 
tnust be paid to the methods described, in treat- 
ing of madder, for rendering this dye more du- 
rable, and its colour may be deepened by dif- 
ferent black baths. 

For some hazels and snuff colours, a browning 
is given, after the welding and the madder bath, 
with soot, to which gall-nuts and fustic are joined. 
Soot is sometimes mixed with this bath, and a 
browning is moreover given with solution of sul- 
phate of iron. 

Walnut peels are occasionally substituted for 
solutions of iron, in browning colours. They 
have a great advantage for the wools intended 
for (tapisseries) tapestry. The colour does not 
become yellow by long exposure to the air, as 
happens to the brownings from iron ; but it keeps 
long without alteration. It has, indeed, a dull 
tone, suitable for shadows, and for representing the 
flesh in old figures, which would produce merely 
gloomy colours, without lustre, on cloths. The 
goodness of this colour, however, and its cheap- 
ness, ought to extend its use for the sombre 
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colours which are sometihies in fashion, at least 
on common stiiffs. 

A great number of shades are madia at the 
Gobelins, by means of this browning. To pro- 
cure an assortment of them, a batdllon is first 
given to the woollen yams with tartar and alum, 
of different degrees of strength, according to the 
shades required ; they are then successively dyed 
red, yellow, or some other colour, recurring to 
the bath from which most effect is wished to be 
obtained. When the colour is found to be of the 
desired shade, it is passed, for a shorter or longer 
time, through the bath of walnut peek, of a 
strength adjusted to its purpose. This browning 
is likewise had recourse to for silk ; but the bath 
must be hardly tepid, in order to avoid the in- 
equalities to which it is so liable. 

For the different shades of mar rone, the cotton 
is galled, passed with the ordinary manipulation 
through water, into which a greater or less quan- 
tity of the black cask (tonne au noir) has been 
poured. It is next worked in a bath in which 
verdigris has been dissolved^ and a welding is 
given it It is dyed in a bath of fustic, to which 
solution of soda and ahim are sometimes added.. 
When the cotton which has received these pre- 
parations has been well washed, a good madder- 
ing is given it It is then passed through a weak 
soUition of sulphate of copper, and lastly through 
soap water. 

The cinnamon and m&rdore colours are given 
to linen and cotton, by commencing the dyeii^ 
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with verdigris and weld; they are next passed 
through a solution of sulphate of iron, which is 
called the security bath (bain d^asmranc^), and 
they are wrung out. and dried. When dry, they 
are galled in the proportion of iSS grammes of 
gall-nuts per kilogramme ; they are once more 
dried, alumed as for red, and maddered. When 
they are dyed and washed, they are passed through 
very hot soap water, in which they are turned 
round the sticks till they are sufficiently brighten- 
ed. Decoction of fustic is sometimes added to 
the aluming. 

By taking cotton which had received the re- 
quisite preparations for the Adrianople red, and 
had been galled, then passing it through nitrate 
of iron, galling it anew and aluming, Chaptal ob- 
tained a pretty nacaraU He prepares the nitrate 
of iron with the aquafortis of commerce, diluted 
with half its weight of water, into which he plunges 
fragments of iron, which he removes whenever 
he perceives the solution slackening. The liquor 
is now of a yellowish-red, strongly acid, and 
marks from 40"^ to 50^ on the areometer (of 
fiaum6). 

If after galling the cotton that has passed 
through the oils, it be alumed in a bath, to which 
one-eighth of this solution of iron, for one of cot- 
ton, is added, the cotton comes out black, and 
takes a violet sloe colour by the roaddering and 
brightening. 

Chaptal obtains a succession of shades by pass- 
ing the cotton, which has received two or three 
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oils, through a mordant composed of alum, sul- 
phate of iron, and acetate of lead, and by var3dng 
the proportion of the salts which enter into its 
composition. Thus, with three parts of alum, 
two of acetate of lead, and one of sulphate of 
iron, maddering twice, and brightening with ^ 
kilogrammes of soap, he produced a sloe colour, 
inclining towards red. He had, on the other 
hand, a sloe verging towards violet, by galling 
with nut-galls and sumach, passing through a 
mordant prepared with 122 grammes of sulphate 
of iron, 122 grammes of alum, 61 grammes of 
acetate of lead, 30 grammes of muriate of am- 
monia, and as much soda, dissolved in two kUo- 
grammes of water, maddering, passing through 
a boiling ley which marked 2^, and brightening 
with soap. 

He took advantage of the difficulty with which 
alumed and dried cotton is impregnated with 
water, for dyeing it at once of two colours, which 
produce the effect of small chmures (veins?), very 
close together, and very irregular. With this 
view, after having galled, alumed, and dried the 
cotton which had been treated with the oils, he 
washed it and dried it anew ; then he passed it 
slightly through one of the above mordants. The 
down alone (on the surface) is coloured black, 
and the thread remains grey : aft;er the madder* 
ing and brightening, the latter is red, and the 
down has assumed a violet colour. Cottons dyed 
in this manner have a very agreeable appearance. 
Employed in weaving, they produce cloths whose 
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reflections vary, and take different tints, accord- 
ing to their relative position, and that of the dye. 

In the manufacture of printed calicoes, colours 
are obtained from madder, which result from the 
mixture of red and black. For mordants, mix- 
tures, in diflferent proportions, of acetate of iron 
and acetate of alumina are employed. 

By printing on a mordant, composed of equal 
parts of oxidized acetate of iron ('black bouillon J 
and acetate of alumina, both concentrated, a deep 
mordore is obtained with madder. One part ci 
acetate of iron, and two of acetate of alumina, 
affi>rd a less sombre mordor6^ inclining towards 
puce-coloured. On augmenting the quantity of 
acetate of alumina, the shade approaches more 
and more to red ; and -on introducing, at last, 
only l-12th of acetate of iron, an amaranth 
colour is obtained* If, on the contrary, tlie pro- 
portion of acetate of iron be increased, browns 
are produced. 

This colour is that which requires most mad- 
der. It may be boiled longer than for the reds, 
but not so long as for the violets, because, as the 
portion of the colouring matter which is combin- 
ed with the alumina does not stand a prolonged 
ebullition so well as that which has the oxide of 
iron for a mordant, the shade is degraded, and 
there is obtained only a poor and unequal colour, 
instead of a substantial and well raised one. 
Great care should also be taken to put into the 
bath a sufficient quantity of madder, so as to 
saturate all the mordant; otherwise a uniform 
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colour can never be obtained, for the bath be- 
comes exhausted, and some parts of the cloth 
would be saturated before other parts had been 
able to assume the proper shade. For conduct- 
ing the operation properly, and for completely 
saturating the mordant, the maddering should h^ 
given at two times. The bath is scarcely sufiet- 
ed to boil the first time, and from the hue that 
the cloth has taken, the quantify of madder to 
be employed at the second maddering may be 
determined. When the cloth is to have, besides 
the mordoret fainter colours, they should not be 
printed on till after the first maddering, because 
the heat of the bath in the double maddering 
would degrade them. 

The mordores have a more agreeable hue, 
when, previous to maddering, they have been 
dyed with nearly half the quantity of weld or 
quercitron which would have been used had they 
been dyed with these substances alone. The 
mordants for mordore and puce afford, with both 
these substances, the shades of olive, bronze, 
terre d'Egypte, &c. In this case, it is sufScient 
for restoring the white, to pass through bran on 
their quitting the boiler, and to expose them for 
about eight days on the grass, lifting them once ' 
in this interval in order to wash and beetle them. 
The colour has more lustre when, before drying 
the cloth, we pass it through water acidulated so 
slightly with sulphuric acid, as to be hardly per- 
ceptible to the taste. 
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These processes may be employed for dyeii^ 
cotton in hanks. The greatest precautions should 
then be taken to impregnate and dry. the cotton 
very equably ; for many difficulties are encoun- 
tered in preventing some parts from being un- 
equally charged with the one mordant or the 
other. 
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INoTE A. p. 53. 

The green of plants, whose colour M. Berthollet re- 
gards as simple, is a substance which has been lately ex- 
amined under the name of Chlorophile, by MM. Pelletier 
and Caycntou, They obtained it by pressings and then 
washing in water, the substance of many leaves, and after- 
wards treating it mth alo^jioL A matter was dissolved, 
which, when separated by evaporation, and purified by 
washing* in hot water, appeared as a deep green resinous 
snbstanoe. It dissolves oatirely in alcohol, ether» oils^ or 
alkalis ; it is not altered by exposure to air ; it is soften* 
ed by heat, but does not melt; it bums with flame, and 
leaves a bulky coal. Hot water slightly dissolves it* 
Acetic acid is the only acid that dissolves it in greftC 
quantity. If an earttiy or metallic salt be mixed with 
the alcc^olic solution, and then alkali or alkaline sub* 
caibonate be added, the oxide or earth is thrown down 
in combination widi much of the green substance^ form- 
ing a lake. These lakes appear moderately permanent 
when exposed to the air. Chlorophile is supposed to be 
a peculiar proximate principle* 
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Note B. p. 78. 

Messrs Thenard and Roard publuhed^ in the An- 
Hales de Chimie, vol. lis,, a very interesting memoir on 
mordants, in which the effects of alum, acetate of alu- 
mina, tartar, and the solutions of tin upon vegetable and 
animal substances, are examined and analyzed. This 
memoir is translated into the 39th voL of Tilloch's Ma- 
gazine. 

Prior to their experiments, it had beoi generally sup* 
posed, that in the process of aluming, the alum was de- 
composed, and that the alumina combined with the 8tu£^ 
thereby causing it more readily to take the colour when 
plunged into the dyeing bath ; but Messrs Thenard and 
Roard came to a different conclusion. 

Analysis of the Aluming qfSiUc4 

Ninety-five grammes of silk, well cleaned, and per- 
fectly purified, were infused in a gt<u» ves^d during ris 
dajTS, at the common temperature of the atmosphere, 
with four quarts of distilled water, containing 100 
grammes of pure alum, which had been previously dis- 
solved in it After standing this time^ the silk was taken 
out of the liquid, drained completely over the bath, and 
washed several times with distilled water, to separate 
thiat part of the mordant which had not combined with 
it. The alum bath and the washings were then evapcH 
rated with the greatest care^ and they afforded very 
transparent crystals of alum. These first products indi* 
cated pretty clearly the nature of the combination which 
had been formed with the silk during the steeping and 
that the alum had not been decomposed. Hie alumed 
silk was then boiled in a matrass with six quarts of dis- 
tilled water, the boiling liquor was poured off from it, 
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«iid in this manner it was treated twelve times. The n 
quarts, proceeding from these operations, being evapo- 
rated, we obtained well formed crystals of alum, the 
quantity of which, added to that obtained from the bath, 
amounted to within two decigrammes of the ninety-five 
grammes originally einployed, forming a loss of ^j^ part 
only. If after each of the twelve washings we attempt to 
dye the silk, the colour is less deep, in proportion to the 
number of washings, so that afler the tw^IfUi, the silk is 
not at all coloured. If the silk, after having thus been 
washed, is again impregnated with alum, it reacquires the 
same property of retaining the colour which it had before 
the washing commenced. Hence results a very natural 
explanation of the reason why alumed silks take a deeper 
odour when the dyeing is commenced at a low tempera- 
ture, than when they are plunged into boiling baths; it is 
because, in the one case, the action of the boiling water 
upon the mordant is so speedy, that there is not dme for 
the colouring matter to fix upon it, and render the com- 
bination insoluble, whilst in the other case, no such effect 
takes place. 

Analysis of the Impregnation of Wool with Alum. 

After having thus ascertained the phenomena which 
take place in the aluming of silk, it was necessary to con- 
tinue the trials upon wool, and to employ for these ex- 
periments only perfectly pure materials, completely de- 
prived of the carbonate of lime, which is generally con- 
tained in considerable quantity. To separate the whole 
of this, we boiled the wool several successive times, in a 
matrass with weak muriatic acid; but in order to take 
up the last portions of this acid, we were obliged to make 
use of such large quantities of distilled water, that we 
were on the point of abandoning such tedious experi- 
ments, requiring so much time and patience, as well as 
the greatest care. The separation of all the muriatic acid 
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from the fint tsiro iMGtogrtfnniei of wool which we plurii- 
fied, reqttirdd 200 quarts of dialiUed water, at lOO'' of 
hiaat (212^ F^f drfided into twenty succeesive operatiom^ 
each occupying from seven to eight hours. When cat 
dned and properly tried* it afforded neither lime nor 
muriatic acid. 

One hundred grammes of this wool were alumed with 
the same care which had been taken with the silk. It 
was afterwards washed twenty times, employing six qunrti 
of distilled water, heated to 100°, for each washing. Ib»*> 
mediatdy after the aluming, this wool took a very deep 
colour, whilst after the last washing, it would not take 
any more colour in the dyeing bath, than some of the 
same wool which had never been alumed. These exr 
periments convinced us, that the substance which had 
been fixed in the wool by aluming, and had caused it to 
receive so deep a colour in the first dyeing, bad now been 
carried off by the water. The alum baUi, when evapo- 
rated, afforded us, in the state of crystals, two«thirds of 
the quantity of alum we had originally employed; very 
nearly the whole of the remaining third part was obtained 
from the residue of the bath, in an uncrystallized state^ 
and from the washings of the wool. This experiment 
was repeated several times, and always with the same 
result; but as this did not appear to us so decisive as the 
experiment upon silk, on account of the difficulty of 
separating the animal matter from the last portions of 
the alum bath, we alumed some wool in the cold as we 
had done with the silk, and we obtained from the bath 
and the washings the alum employed in the operation^ 
with a loss only of ^^^ part: we were therefore assured^ 
that in the aluming of aU animal substaqces, the alum 
combines entirely with th^n, without undei^ng any 
decompositioD, and that it forms with them combinations 
more or less soluble, which have a great affinity for the 
colouring matters. 
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Analysis of the Impregnation of Cotton and ^ Linen J 

Thread with Jlum. 

Having freed some GOttoiiy by the methdds akvuly 
mentionecly from all foreign matters, we macerated it for 
two days in a lukewann solution of a given quantity of 
alum. After diis operation, the stuff took the dye r^ 
markably well ; but being treated wi& boiling distilled 
water, it lost fhe property of taking the colour in the dye 
bath. The alum bath and washings, when evaporated, 
afforded ub all the ahim we had employed. We lepa* 
rated this alum from the vegetable matter which it had 
dissolved in its di£ferent crystallizations. To do Uiis, did 
not require such a number of washings as were employed 
for the wool or the silk, because the combikiation of alum 
with vegetable substances is so weak, that soaking the 
alumed cotton in boiling water for a few minutes, is suf- 
ficient to carry off the gi^eatest part of the mordant. 
Cotton, therefore, ought to be dyed at a low tempenitur^ 
since it is only after the colouring matter has rendered 
the combination insoluble^ that it can support a great 
beat without being attacked. Thread treated in the same 
manner as cotton, afforded us the same results. 

Analysis of the Impregnation of common Wool. 

The analyses we have already related modt decidedly 
demonstrate, that in the aluming of all animal and veg^m 
table substances, the alum combines with them without 
undergoing any decomposition ; but we thought it was 
necessary to repeat llie same experiments upon these 
substances, in the state in which they are commonly met 
with in commerce, as we bad done in their purified state. 
Wool, when impregnated whh alum alone^ always ren* 
den the bath turbid, which, upon cocriihg, throws down 
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an abundant white precipitate, as has been observed by 
several ehemists. Several analyses of this sediment, after 
being well washed, have constantly afforded us some sul- 
phate of lime, saturated sulphate of alumina, and some- 
times a litde alnmina. The bath contained a remarkable 
quantity of alum, of acidulated sulphate of potash, com- 
bined with a small proportion of animal matter. Upon 
the wool we foond alum, and a very minute proportion 
of the precipitate. These experiments npon the sedi- 
ment farmed in the alum bath, do not difier fronx'those 
made by M. BerthoUet; but this learned chemist not 
having examined the mother waters, nor the alnmed 
wool, has not given, as he himself says, a clear and pre- 
cise explanation of the effects produced by alum and 
tartar in the operation of dyeing. These precipitates, 
obtained by treating commcm wool with alum, never 
take place with purified wool ; and as these only differ 
firom each other by the former containing some carbonate 
of lime^ it was natural in this case to attribute to this 
Mibstance the decomposition of a part of the alum. 

We satisfied ourselves of this, by mixing in g]ass ves- 
sels solutions of alum in boiling water, with different 
proportions of pure carbonate of lime. We always fonnd 
the alum was decomposed by the carbonate of lime, and 
that if a sufficient quantity was added, there remained no 
part of the aluminous salt in solution. The mother waters 
contained very acid sulphate of potash, and the sediment 
was formed of sulphate of lime and acidulate sulphate of 
alumina and potash ; whence it follows, that the property 
possessed by common wool, of forming' a precipitate ill 
the alum bath, and rendering the fluid very acid, is in 
reality owing to the carbonate of lime it contains. The 
same result was obtained by aluming common wool five 
or six successive times in the same bath. But in order 
to arrive at a general solution of this question, it was 
necessary to ascertain the nature of the precipitates formed 
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in the solution of alum^ by different alkaline and earthy 
substances. We took, therefore, alums with base of 
potash, and with base of ammonia, which we treated with 
ammonia and carbonate of potash, so as to leave io the 
solution but a slight excess of alum. The mother waters; 
evaporated, contained very acid sulphates of ammonia, 
of potash and ammonia, and of potash, according to the 
nature of the alum and of the precipitate employed. The 
sediment, which was acid sulphate of alumina and pot- 
ash, or ammonia, treated with stttpburic acid, afforded 
alum and acidulated sulphate of alumina ; boiled after- 
wards a great number of tunes with distilled water, it was 
converted into alum, sulphate of potash, and pure alu* 
mina. There was always a greater quantity. of actdu-. 
lated sulphate of potash than of alum, even in the last 
washings. 

Solutions of alum, treated at a boiling heat with pure 
alumina, were converted into a very acid suljdiate of 
potash, and into acidulated sulphate of alumina and pot* 
ash. These results do not at all correspond with those 
obtained by M. Vauquelin in his experim^its upon the 
alums of commerce, for we have never beep able to obtain 
the saturated sulphate of alumina and potash, spoken of 
by that cielebrated chemist. 

Thus all the alkaline and earthy substances mixed in 
suitable proportions with solutions of alum, converted 
that salt into acidulated sulphate of potash or ammonia, 
and into insoluble acid sulphate of alumina and potash, 
or ammonia, for which reason we have named it the 
acidulated sulphate, h)stead of the saturated sulphate, the 
name it has borne until now. It is evident, that if too 
great a quantity of carbonate of lime be employed, and 
the same holds good with the carbonates of barytes and^ 
strontian, we shall only obtain alumina and the sulphates 
of potash, lime, barytes, or strontian. There remains 
no doubt, therefore, of the nature of the changes pro- 

VOL. n. X 
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duced in the altun baths by the common wools, and of 
Uie pr^ndicial effiscts of alkalies in the baths intended for 
cottons; for the addition of these substances diminishes 
the quantity of alum, and even increases the acidity of 
the bath. 

On the Impregnation of Vegetable and Animal Matters 

Kjoith Acetate of Alumina. 

Wool, silk, cotton, and thread, in the different states 
in which these substances are employed for dyeing, were 
treated with acetate of alumina, which combined entirely 
with them. But as in exposing them to the air, or to a 
temperature a little elevated, the mordant always looses a 
small quantity of acid, it follows that the combination 
formed upon the stuff, is an acetate with excess of base : 
thus, by treating it with boiling water, it is converted 
into acidulated acetate of alumina, which is dissolved,, 
and into alumina which cannot be carried off by die 
water. 

Cfthe action of Acidulated Tartrate of Potash on Wool, 

Purified wool was treated, as in the former experi- 
ments, with very pure cream of tartar, free from tartrate 
of lime^ and formed directly by the tartaric acid and 
potash. Thb wool was washed a great number of times, 
until the last washing did not contain any of the prin- 
ciples which had been combined with it. The bath 
afforded, by evaporation, three-fourths of the cream of 
tartar employed, or rather neutral tartrate of potash. The 
washings were very acid, and we obtained from them a 
small quantity of cream of tartar, and a very acid com- 
position, formed of tartaric acid and wool. These facts 
may be thoiight sufficiently to explain the phenomena 
which take place in iDq>rignating wool with alum and 
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tartar, since we alneady know, from the experiments of 
.M» BertboUet, that these two salts are not deoompoeed ; 
,and as we have shewn that the wool combines complete- 
ly with the alum, and that it acts upon the cream of tap- 
tar by separating the tartaric acid» with which it unites 
in the most intimate manner. But in order to have these 
iacts rigorously demonstrated, we repeated this experi- 
ment, although a very tedious one, in the method already 
pointed out in the preceding chapters. 

Of the action of Mum and Tartar Upon Wool. 

Before treating the wool with alum and cream of 
tartar, we made some trials of the reciprocal action of 
these two salts* We ascertained that water, at the tem- 
perature of IS'' or 14° {es F^), holds in solution only 
rkis P^^^ ^^ ^^ weight of cream of tartar ; that boiling 
water dissolves ^^^ of its weight, and that a mixture of 
equal parts of alum and cream of tartar dissolves in f 
the quantity of water required to dissolve the salts sepa- 
rately at the same temperature. These results do not 
differ from those already obtained by M. BertboUet, who 
.has shewn that alum has the property of increasing the 
solubility c^ cream of tartar. 

If wool is alumed in the ordinary proportions, which 
are \ of the weight of the stuff of alum, and ^ of cream 
of tartar, all the substances being perfectly pure, we ob- 
tain from the bath,, when evaporated, alum, cream of 
tartar, and a residue difficultly crystallisable, composed 
of tartrate of potash and an animal matter : the washings 
of the wool will give alum, a small quantity, scarcely 
appreciable, of cream of tartar, and a very acid combina- 
tion, formed of a large quantity of tartaric acid, alum, 
. and animal .matten 

These experiments remove all uncertainty concerning 
many practical facts, which at present are only noticed 
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by the dy«r in a vagtte way, and point out to him th^ 
preciqs method of applying the mordants, according to 
the nature of the coloor he wishes to obtain. Indeed, 
since by making use of alum and tartar, the wool is im- 
pregnated with alum and a large quantity of tartaric 
acid, these two salu should never be empl<^ed together, 
except where the colonif is susceptible of being heighten- 
ed and rendered brighter by acids, as is the case with 
cochineal, madder, and kermes^ On the contrary, alum 
should never be employed for wools intended to be dyed 
with woad or brasil wood, the colour of which is easily 
altered or destroyed by acids. Among all the vegetable 
and atihnal substances, we have made choice of wool 
only for trial with alum, and alum and tartar, because it 
is only with this substance these mordants are made uae 
of in dyeing. 

On the action of Acidsy and of some Salts employed as 

Mordants upon Wool, 

Although all researches hitherto made haive been 
ineffectual to find a substitute for alum, we have never- 
theless made trial of a great number of substances with 
wool ; less, however, for the purpose of discovering the 
best mordants, than for determining the action of seve- 
ral substances very soluble, and at the same time endow- 
ed with great powers. We bcHled wool for two hours in 
water, in which were put small quantities of sulphuric, 
nitric, muriatic, and tartaric acids. In each instance, 
the wool, especially when combined with sulphuric acid, 
struck with cochineal and madder deeper colours than 
when impregnated with alum and tartar. No doubt, 
therefore, can be entertained of their superiority in simi- 
lar cases ; but of all the mordants we tried, there is not 
one which gives such bright colours as what are obtained 
by means of the acid tartrate of alumina, (notwithstanding 
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the opinion of M. Hausmann to the contrary). This 
salt would, in a great number of cases, be preferable to 
tartar and alum, if its price was not so much higher than 
theirs. Whilst we were occupied in inijuiring with the 
. greatest care into every thing rdatiLve to the nature and 
mode of combination of mordants with various stufis, 
we did not forget to esalsiine the several methods which 
have been adopted in the work-ifthops for a long time 
past, in order to ascertain if the prq^rtions of alum and 
tartar, the most generally employed, were those the most 
suitable for the purpose; if the time employed for the 
alum bath was suflkaent to impregnate the wool suffi- 
ciently; and if the exposure to the cool air afterwards, 
for several days, which is so generally thought necessary, 
is attended with the expected advantages. 

Equal parts of the mordants, that is, half the weight 
of the stu£^ produced no better effect than one-fourth ; 
but between this quantity and one-tw^itieth part, the 
colours of cochineal, kermes, and madder, were weaker 
in proportion to the diminution pf the quantity of the 
9alts ; whilst, on the contrary, the effects were reversed 
with woad and brasil wood, so that in these last sub- 
stances the colour was deeper the more the salts were 
diminished. No difference could be observed in the 
colour, whether the wools had been in the alum bath for 
two, four, or six hours ; it is, therefore, useless to conti- 
nue stuffs in the bath longer than two hours. Our ex- 
periments did not discover that there was«ny difference 
in the colour, whether the dyeing took place immediately 
after the aluming, or was protracted for some time, ex- 
cept only that wool impregnated with alum alone, pro- 
duced a deeper colour with woad, after having been 
exposed some time to a cool air, which we attributed to 
the separation of the acidulated sulphate of potash, this 
being carried off with the uncombined mordant in drying. 
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Of the Scarlet Colour. 

Scarlet is that bright and shining colonr which is 
produced in wool, by treating it with tartar, cochineal, 
and a highly oxidized solutidn of tin. Before the dis- 
covery of this m^hod, for which we are entirely indebted 
to Drebbel, those colours were called sbarlet which are 
produced in woollen stufis by kermes or cochineal, when 
alum and tartar were employed aisi mordants. These 
processes for obtaining the colour have long been known 
in the dyeing houses, yet no theoretic investigations have 
been made into the phenomena which take place when a 
solution of tin is used with cream of tartar and cochineal. 
Dr Bancroft attempted to explain what passes in the for- 
mation of this colour ; but as his opinion does not ap- 
pear to be founded on any experiments, we considered 
the question as not at all determined by his labours. We 
propose, therefore, to determine the chemical nature of 
the combination formed upon wool by codiineal, tartar, 
and a solution of tin, and to make known the result of 
our inquiries upon the colour of scarlet. 

Examination of the Precipitate formed by the Solution of 
Tin^ and the Acidulated Tartrate of Potash.. 

All the substances employed by us in onr experiments 
were perfectly pure, and we constantly made use of glass 
vessels and distilled water. Eighty grammes of acidu- 
lated tartrate of potash, dissolved in three kilogrammes 
and five * hectogrammes of distilled water, were mace- 
rated for two hours, at 100^ (21 2** F.) of heat, with 
125 grains of a solution of tin. The precipitate which 
we obtained was washed several times, and distilled in a 

* About seven pints. 
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small carved retort, the beak of which being plunged 
into lime water, there was disengaged a sensible quantity 
of carbonic acid. Proper reagents indicated, in other 
pprtions of it, the presence of a great deal of tin and 
muriatic acid. Thus the cream of tartar and solution 
of tin are decomposed, and produce a precipitate con- 
sisting of tartaric acid, and a great quantity of muriatic 
acid and tin. The mother water contains tartrate of 
potash, acidulated tartrate, very acid muriate of tin, and 
a considerable portion of precipitate, held in solution by 
excess of muriatic acid. 

Very pure white wool, treated with the ordinary pro- 
portions (^solution of tin and cream of tartar employed 
in dyeing scarlet, was washed a great nnmber of times in 
boiling water, which carried off all the substances com- 
bined with it. These washings, collected and evapora- 
ted,* afibrded us the same principles we had before ob- 
tained from the precipitate formed by the solution of tin 
and cream of tartar: we also examined, in the same wiiy, 
the action of cochineal, and found no difference in the 
results. From these facts we are^ to a. certainty, con- 
vinced, that the fine scarlet colour itf produced by the 
wool being combined with colouring matter, tartaric 
acid, muriatic acid, and peroxide of tin. But we shall 
mistake, if. we think the bath has no influence on the 
colour ; for wool, combined with the mordants we shall 
presently mention, and dyed with cochineal, never takes 
the scarlet hue unless some acid be added, which causes 
the colour to pass from yellowish to red, and at length 
to a bright colour. This last experiment, and some 
others which we shall relate towards the close of this 
memoir, proved to us, that the wool is not coloured jeU 
low by the combination it forms with the nitric acid in 
excess in the solution of tin, for this wool comes out per- 
fectly white from all the boilings it undergoes with the 
tin, when no colouring matter is employed. 
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Of Tartrate of Tin^ and some other Metallic Solutions, 

The proofs we have already given of the formation of 
scarlet, appear to us so decisive, that we should not have 
thought of increasing the number, had not the importance 
of the question induced us to extend further our labours 
on this subject. 

We tried upon wool, in the usual proportions for dye* 
ing scarlet, all the sulphates and muriates of antimony, 
bismuth, zinc, arsenic. Some of these solutions a£fbrded 
very agreeable colours, but very different from what we 
were seeking to obtain* We were more fortunate in our 
attempts with the tartrate of tin, obtained from tartrate of 
potash and soda,, and a highly oxidized muriate of tin. 
This salt, dissolved in muriatic acid, and used in the 
operation of dyeings afforded us a scarlet colour^ as 
beautiful and bright as those obtained by cream of tar* 
tar and a solution of tin* The tartrate of tin, also, dis^ 
solved in an excess of its own acid, produced very good 
effects: however, as this, method would be more costly 
than the ordinary processes, it is best to employ the so- 
lution of this salt in muriatic acid. But before recom- 
mending this mordant to be used in the dye-houses, we 
intend to make trial of it in the large way, so as to de- 
termine precisely the expense of it, and iiyhat advantages 
will be obtained by it% employment. 

Experiments on the Colour of Scarlet and the Oxides 

of Tin. 

Scarlet, as we have already seen, is obtained by treat- 
ing wool with determined proportions of cochineal, aci- 
dulated tartrate of potash, and a highly oxidized solution 
of tin. The operation of dyeing is divided into two parts ; 
the first taking up an hour and a half, the latter half an 
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hour : tbis division is necessary to produce a good colour, 
which would be weaker and more yellow if aD the sub- 
stances were mixed in the first operation, and applied to 
the wool for two hours. This circumstance is owing to 
the very acid state of the bath, which holds in solution a 
great part of the mordant and of the colouring matter. 
We obtain the contrary effect when the mordants only 
are employed in the first operation, and the cochineal 
reserved for the second. 

Pieces of very beautiful scarlet doth, macerated in 
distilled water, at a boiling heat, gave out to the water 
a portion of their colour, and, when the operation was 
finished, appeared only of a light flesh-^colottr. The 
washings, collected and evi^orated, were very acid, and 
contained, besides the colouring substance and animal 
matter, tartaric acid, muriatic acid, and oxide of tin. 
Scarlet, therefore, as we have already shown, is a com- 
bination in some measure soluble, which, in parting with 
a small quantity of acid, changes its shades and may, by 
repeated washings at elevated temperatures, and with a 
large bulk of fluid, be rendered completely colourless. 

It results from the experiments related in this me- 
moir, — 

1. That in aluming all vegetable and animal sub- 
stances, it is not the alumina which combines with them, 
but the entire ^lum ; and that, when these matters are 
not purified, the lime which they contain occasions a 
decomposition of a part of this mordant. ' 

2. That all the alkaline and earthy bases, mixed with 
a solution of alum, decompose it, and convert it into 
acid sulphate of potash, and into an insoluble salt, less 
acid than alum, which may, by repeated washings, be 
converted infto pure alumina, sulphate of potash, and 
alum. 

S. That the acetate of alumina combines also in its 
entire state with silk, wool, cotton, and thread ; that this 
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compound retains its acid but feebly^ and loses a portion 
of it by simple exposure to tbie air ; and that it is then 
changed into acid acetate of alumina, which is carried 
off by water^ and into alumina which remuns upon the 
stnfis. 

4. That alum and tartar are not decomposed, but that 
the solubility of the latter is increased by the mixture ; 
and that in impregnating wools either with tartar, or 
alum and tartar, the tartar alone is decomposed ; that the 
tartaric acid and alum combine with the stn£^ and tar- 
trate of potash remains in the bath. 

5. That the most powerful acids have the property, 
when combined with wool, of fixing the colouring mat- 
ters ; a property possessed in a high degree by the add 
tartrate of alumina. 

6. That alum and tartar cannot be employed indiffer- 
ently for all colours, and that their proportions must de-. 
pend upon the nature of the colouring matter; that the 
time of aluming should not be more than two hours, and 
that the exposure of the stuffs in a moist plac^ after the 
mordants are applied, is of no utility in augmenting the 
intensity of their colour. 

7. That highly oxidized tartrate of tin, dissolved in 
muriatic acid, may supply the place of cream of tartar 
and the solution of tin in dyeing scarlet. 

6. Lastiy, That these experiments furnish some useful 
hints for combining mordants with the stuffs to be dyed, 
and for improving several of the processes of dyeing. 

To complete these researches relative to the action of 
mordants, it would without doubt be necessary to deter- 
mine, in the most^iccurate manner, the changes produced 
in these combinations by the colouring matters, when 
applied to the different stuffs, ' 
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Note C. p. 80. 

Acetate of alnmina is now most frequently made for 
the calico printers, by dissolving alum in a solution 
of crude acetate of lime (pyrolignite) : a gallon of the 
acetate, of specific gravity 1.050, or 1.060, being used 
with 2| lbs. of alum. A sulphate of lime is formed, 
which precipitates, while an acetate of alumina, mixed 
with some alum, floats above. The specific gravity of 
this liquid is usually about 1.080. The acetate of alu* 
mina employed as a mordant for chintzes, is still com- 
monly made by the mutual decomposition of alum and 
acetate of lead. Fifteen parts of alum are equivalent to 
about twenty-four of acetate. This proportion is some- 
what'more exact than that of 60 to 100, given in a foot- 
note to page 80. vol. i. 



Note D. p. 82. 

See the figure and description of the padding or 
blotching machine in the Appendix. 

The action of cow-dung in the process of calico print- 
ing, has not been hitherto completely analyzed. It pro- 
bidbly seizes that portion of the mordant which is not 
intimately combined with the cloth, thus depriving it of 
the power of applying to the rest of the surface, when 
difiused through the water of the cleansing bath. Thus 
some animal principle in the dung, by neutralizing the 
excess of mordant, and possibly precipitating it in an 
insoluble or inert state, protects the unmordanted spaces 
from being stained or coloured. 
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NoT£ £;. p. 82. 

S£E the figure, and explanation of the wash wbdek, 
•at the end of the volume. This mode of washing is by 
much the most economii^l and e£Pective. SeveTal other 
mechanical modes of washing are used in the linen 
trade. 



Note F. p. 83. 

Bran acts in some peculiar way on the colouring 
.matter, but scarcely on the mordants. It seems to loosen 
and remove the colouring matter; as also to alter its 
hue in some cases, an effect obvious in the bran pinks. 



Note G. p. 83. 

The strength of the solution of chloride of lime for 
clearing calico grounds, varies according to the good- 
ness of the white to be cleared, and the capability of the 
colour to bear it. From half a pound to a pound of the 
dry commercial chloride^ for 100 gallons of water at 
180^ Fahrenheit, may be considered as an average pro- 
portion. 



Note H. p. 86. 

James Thomson, Esq. of Primrose Hill, F. R. S. 
obtained, in the years 1813 and 1815, two patents for 
certain improvements in calico printing. His processes, 
which are very elegant, have since been extensively and 
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advantageonsly einploj«d« The fbllowiiig is an outline 
of. his, specifications. Tba£ for 1813 is thus staled': — 

Firsi^ Mix or combine with the acid called oxymttri- 
atic acid (or dephlogisticated acid of aea salt) and water^ 
some of the alkaline saks . or earths herein after^namedy 
which shall weaken or suspend the power of the said 
•cid in such proportion, that it shall not, in such mixed 
or combined state, of itsdf, and without any farther ope* 
ration, be able to remove the turkey red colour from the 
doth, or matecially to impair it, within the moderate quice 
of time taken up in the performance of the process here^ 
in after described. 

Secondly, Print, stamp, pencil, or otherwise apply to 
those parts of the said cloth, which are intended to be 
either wholly, or in a greater or less d^ee^ deprived of 
their red colour, some other acid or metallic oxide, or 
calx, which has a greater affinity or attraction for the 
alkaline salt or earth with which the oxymuriatic acid is 
mixed or combined, than that acid itself possesses: and 
if any one of the stronger or more powerful adds be 
employed, which is either ^f a corroaive nature^ and can»- 
not be safdy used, or of a volatile nature, and cannot be 
used conveniently, such acid must be combined with 
alkalies, earths^ metals, or metallic oxides or calces, so 
as to form neutral salts, acid salts, or metallic salts, which 
shall not be too corrosive or too volatile; and such alka^ 
lies, earths, metals, or metallic oxides, or calces only, 
must be employed, as have a weaker affinity or attraction 
&r the same add than that acid has for the alkaline salt 
.or earth with which the oxymuriatic add has been mixed 
or combined. 

Thirdly, After the said adds, oudes, neutral salts, 
add salts, or metallic salts, so directed to be printed, 
stamped, pencilled, or otherwise applied to the doth 
as aforesaid, are suffidendy dry, immerse the doth io 
the solution of the said oxymuriatic add, so mixed or 
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combined with some of the alkaline salts or earths herein 
after-named as aforesaid. When the add or oxide, 
either in its simple or combined state^ has been applied 
to parts of the doth, it immediatelj seizes upon and 
combines with the alkaline salt or earth with which the 
oxymuriatic add has been mixed or comlunedy and dis* 
engages that acid, which almost instantaneously depriyes 
of their colour those parts of the doth to which the said 
acids or oxides, in their simple or combined state, have 
been so. printed, stamped, pencilled, or otherwise applied 
as aforesaid* 

Lastly, Wash or otherwise remove all the said adds^ 
oxides, or salts, by the usual processes. For the more 
fiilly explaining and illustrating the invention herein 
before described, I add the following remarks: — Hie 
filkaline salts or earths which I mix or combine with the 
oxymuriatic acid, in order to suspend or prevent its 
action on those parts of the red cloth which are intended 
to retain their colour, are the alkaline salts of potash 
and soda, or the calcareous, magnesian, barytic, or stron** 
-titio earths, of whidi I prefer the calcareous earth. 

The acids which I apply to the parts intended to be 
made white, or to those places on the cloth intended to 
be deprived of their red colour, in a greater or less 
degree, are any of the. vegetable, mineral, or animal 
adds, which have a stronger attraction for the alkaline 
salt or earth with which the oxymuriatic acid has been 
jnixed or combined, than that add itself has; such, for 
instance^ are the dtric, oxalic, tartaric, malic, benzoic, 
isulphuric, sulphurous, phosphoric, fluoric, boradc, nitric, 
moriatic, arsenic, tungstic, succinic, and carbonic adds. 

The stronger acids, or such as might corrode the 
oloth, I saturate more or less with some alkaline salt, 
earth, or metallic oxide or calx, for which they have a 
weaker affinity or attraction than they have for the alkali 
or earth with which I have combined the oxymuriatic 
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acid : fojr iiwiance, I unite the stilphiirie acid with pot^ 
ash) so 88 to form the acid sulphate of potash (or acid 
vitriolated tartar )» or with aluminous earth, to form aliiai* 
The muriatic acid I combine with tin, or copper, or 
zinc, forming muriate of tin, muriate of copper, or mu- 
riate of zinc. In like manner, the nitric acid may be 
combined with the aluminous earth, or with the volatile 
alkali, or with the metals, or oxides of copper, on 2inc, 
or iron, or mercury ; and I take care, when I use acidu- 
lous compounds of such corrosive acids, npt to suffer the 
acid so far to predominate as to render the compound 
injurious. In like manner^ I combine the volatile acids, 
or such as might evaporate too speedily, with some alka- 
line salt or earth, or metallic oxide or calx, for. which 
they have a weaker affinity or attraction than they have 
for the alkali or earth with which I have combined the 
oxymuriatic acid: for instance^ I combine the acetic 
acid with the ea^ of alum, so as to form acetate of aln- 
mina,"-or with copper, forming acetate of copper,— pr 
with zinc, forming acetate of zinc. The carbonic acid 
may also be fixed and combined with an alkali, as with 
soda, for example, forming, carbonate of soda, which 
may be used, though with less advantage than the pre- 
ceding combinations. Those acids which are not corro- 
sive nor volatile, and which consequently are used with 
most advantage in their simple or cmnbined state, may, 
however, be united like the preceding to the alkalies, 
earths, metals, or metallic oxides or calces, for which 
they have a weaker affinity or attraction than they have 
for the alkali or earth with which the oxjrmuriatic acid 
has been united. Thus the tartaric acid may be com- 
bined with potash, to form cream of tartar, — and the 
oxalic acid with potash, to fi>rm salt of sorrel,-:— and theee 
4wo salts may be employed in the process, though it is 
not necesf ary so to combine the two acids ; but, on the 
contrary, the acids may be used alone. 

7 
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The combinations which 1 prefer as umdiig the greaU 
est number of advantages upon the whol^ are, the super- 
sulphate of potash (or acid vitriolated tartar), the sul- 
phate of co[^r or blue vitriol, the muriate of tin or sal 
jovis, the nitrate of copper, and the muriate of copper. 
But I prefer to any single combination a mixture of 
the supersulpbate of potash, with die tartaric or dtric 
acids. ' 

Lastlyy I employ, uncombined, such metallic oxides or 
calces as approach in their properties to the nature of 
acids, and are capable of combining either with the alka- 
line salts of potash or soda, or with the calcareous, mag- 
nesian,' or strontitic earths, or of disengaging them, or 
any of them, from their combination with oxymuriatic 
acid : such, for instance^ is the oxide of arsenic, or com- 
mon white arsenic, and the oxides of tin and tungsten. 

It is evident, from what I have set forth in the pre- 
ceding part of this q>ecification, that this process admits 
of great variety in its application, according to the com- 
binations I make use of; since not only the various acids, 
oxides, and salts I have enumerated, may be employed, 
but also various mixtures of them, and in various pro- 
portions; but I prefer and generally use the following 
process :— 

First, I take one gallon of good vinegar, or rectified 
pyroliguous acid, which I thicken with starch or flour in 
the way practised by calico printers, in preparing the 
mordants or colours for printing. Whilst boilmg hot, I 
add to it five pounds df crystallized tartaric acid, and 
incorporate the whole veiy well by stirring. 

,Or, I take one galk>n of strong concentrated lime^ 
juice or lemon juice, or one gallon of water, in which I 
have dissolved two pounds and a half of crystdlized citric 
acid, which I thicken with starch or flour in the manner 
directed above^ and to which, whilst hot, I add two 
pounds of supersulpbate of pota9h, and incorporate the 

8 
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whole Teiy well by stirring, t prefer starch to any other 
thickeningy though others may be used with more or 
less advantBge. 

Secondfyf The paste so prepared I print, stamp, pen-; 
cil, or otherwise apply to the cloth previously dyed tur-* 
key red, in the mode and with the precautions generally 
used in the printing or stamping of linens or cottons. 

2r%friKjr, I prepare a solution of oxymuriate of lime, 
either by dissolving the dry oxymuriate of lime (com- 
monly called bitching powder, or bleaching salts) in 
water, or by passing the oxymuriatic acid gas into a vat, 
vessel, or cistern, in which, by agitation or otherwise, I 
keep suspended such quantity of quicklime as will more 
than saturate fully and completely the said oxymuriatic 
acid gas. In either way, I obtain a solution of oxymu^ 
riate of lime, with excess of lime. That which I use and 
prefer is of the specific gravity 1050, and I seldom em^ 
ploy it lower than 1030 (water being considered as 1000). 
The vat, vessel, or cistern, which contains the solution 
of oxymuriate of lime, in which I immerse the cloths, 
may be of any size or form best adapted to the purpose 
or situation. I use and prefer vessels of stone of from 
six to eight feet deep, six to seven feet long, and three 
and a half to four feet broad ; but larger or smaller ves- 
sels will answer very well. 

Fourthly, When the cloths are ready for immersion, 
which they are as soon as the paste is dry, I hook them 
on a frame, such as is used in dyeing indigo or china 
blues, commonly called a dipping frame, on which the 
cloth should be so disposed that no two folds can touch 
each other. I then plunge the frame with the cloth so 
attached into the vat containing the solution of oxymu- 
riate of lime, and keep it gently in motion durii^ the 
time of immersion, which should not be prolonged more 
than ten minutes, and which rarely need exceed five mi- 
nutes. The object being either wholly or partially to 

VOL. II. Y 
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f emove the turkey red dye from certain pattg or plaoei, bm 
soon AS that is done the cloth should be wkhdrawa from 
the solution of the oxymuriate of lime, and plunged or 
rinsed in clean water. I practise and approve the afore- 
said plan of immersion ; but any other {dan or plans by 
vhich the cloth can be exposed a greater or less time to 
the action of the oxymuriate of lime^ without bringing 
one pasrt of the said cloth into oontact with another, will 
answer very wdL 

Ladlify After having, as before directed, rinsed or 
washed the clcihs in clean water, I free them from all 
remains of the different agents or substances employed^ 
by the ordinary means of washing, branning, or soaping^ 
as practised by calico printers ; and if those parts of the 
cloth that are intoided to be made white, fihould still 
retain any red, €X other tinge or stain injurious to .the 
effect, in order to render the white complete, I clear it 
by the usual process of exposure to the air, or by passing 
the cloth through hot water, to which I have added as 
much of Che solution of oxymuriate of lime as will re- 
move the said stains or tinge, without material injuiy to 
those parts from which the red dye is not intended to be 
ri^noved. 

I then proceed, if other colours are to be applied to 
finish the cloths, by the ordinary and well known me* 
thods of calico printers ; but these not being necessarily 
connected with, nor forming any part of the peculiar 
process or invention herein intended to be described, I 
purposely make no mention of here. 

The above particulars and examples are given for the 
more full explanation of the said invention, and the 
manner in which the same is to be performed. But the 
inveqition, whereof I claim the sole and exclusive use, 
consists in printing, stamping, pencilling, or otheririse 
applying to those parts of the cloth which are intended 
to he either wholly, or in a greater or less degree^, de- 
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puived of' their red colour, an acid, oxide, neutral salt, 
aoid srit, <«; metallic salt, such as is herein before for 
thflt purpose directed, and immersing the whole cloth in 
sach mixture or combination of osymuriatic acid and 
water, with tome of the alkaline salts or earths, as is 
herein directed for that purpose. 

Mr Thomson's patent for 1815, is specified as ibl« 
lows:— 

The ordinary practice of calico printers is to apply, 
with the block or pencil, what are termed after*colours, 
to certain spaces, originally left in their patterns, and 
intended to receive the said after*colours ; or to certain 
spaces on the cloth, from which parts of the original 
pattern/ have been discharged, in cnrder to admit, by a 
subsequent operation, the application of the said after^^ 
colours. Now the object of my invention is, by one 
application of the block, cylinder, roller, plate, pencil, or 
other mode, to remove parts of the original pattern or 
colour from the cloth, and at the same time to deposit a 
metallic oxide, or earthy base, which shall of itself be a 
colour, or shall serve as a mordant to some colour to be 
produced, as herein after described. 

Firsij Mix or combine with the acid called oxymuri- 
atic acid (or dephlogisticated acid of sea salt) and water, 
the alkaline salts of potash or soda, or, which is stUl 
better, calcareous earth or quicklime, in such proportion 
as will weaken or suspend the power of the said acid, so 
that it shall not in such mixed or combined state, of it- 
self, and without any further operation, be able to re- 
move, or materially to improve the colours, within the 
moderate space of time taken up in the performance of 
the process. 

Secondly^ Print, stamp, pencil, or otherwise apply to 
those parts of the cloth which are intended to be depriv- 
ed of one colour and to receive another, a solution of 
some earthy or metallic salt ; the acid of which haying 
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a greater affinity or attraction for the alkaline saXt or 
earth with which the oxymuriatic acid is mixed or com- 
bined than that acid itself possesses, will disengage it, 
and the metallic or earthy base of which being deposited 
in the cloth, will either of itself be a colour, or serve as 
a mordant to some other colour, to be produced as here- 
in after described. 

Thirdly^ After the metallic or earthy solution aforesaid 
has been printed, stamped, pencilled, or otherwise ap- 
plied to the cloth, as before directed, and is sufficiently 
dry, immerse the cloth in the solution of oxymuriatic 
acid, combined with the alkaline salt of potash or soda, 
or, which I greatly prefer, with calcareous earth or lime^ 
when the acid of the metallic or earthy solution which 
has been applied to parts of the cloth, will immediately 
seize upon and combine with the alkaline salt or earth 
with which the oxymuriatic acid has been mixed or com- 
bined, and disengage that acid, which will almost instan- 
taneously deprive of their colour those parts of the cloth 
to which the said earthy or metallic salt has been applied. 

Fourthly^ Wash or otherwise remove the said acids or 
salts by the usual processes, and when the earthy or 
metallic base, dq)osited in the cloth, is intended to re- 
ceive another colour, proceed to raise it by the usual 
operations of dyeing, as will be further illustrated in the 
examples hereafter given of particular applications of 
this invention. The earthy solutions which I apply to 
the parts intended to be deprived of their colour, and to 
receive another, are the solutions of alumina, or earth of 
alum in acids; such, for example, as the sulphate of 
alumina, or common alum, the acetate of alumina, or 
the nitrate or muriate of alumina. The metallic solu- 
tions which I employ are, the sulphate of iron or cop- 
peras ; the nitrate, or muriate, or acetate of iron ; the 
muriate of tin, or nitro-muriate of tin ; the sulphate of 
copper or blue vitriol, or the nitrate, muriate, or acetate 
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of copper. All acids that form soluble compounds with 
the before-named metals, or the earth of alum, may be 
employed ; but those only which form the most soluble 
compounds, such, for example, as those enumerated 
above, can be employed with advantage. For the more 
foil and complete understanding of the principle laid 
down in the preceding part of this specification, I sub-* 
join the fcdiowing practical Illustration of its application 
to various kinds of work. If I desire to have a yellow 
figure or stripe on the cloth, upon which a madder-red 
ground or pattern has been printed, after having, by the 
ordinary processes of calico printing, produced the red 
ground or pattern, I first print, stamp, pencil, or other- 
wise apply to those parts intended to be yellow, a strong 
aluminous mordant, composed of three pounds of sugar 
of lead, and six pounds of alum, dissolved in a gallon of 
water, and thickened with a due proportion of calcined 
starch, in the manner usually practised by calico printers. 
Secondly^ I prepare a scJution of oxymuriate of lime, 
either by dissolving the dry oxymuriate of lime (com- 
monly called bleaching poWder, or bleaching salts) in 
water, or by passing the oxymurmtic gas into a vat, 
vessel, or cistern, in which, by agitation or otherwise^ I 
keep suspended such quantity of quicklime as will more 
than saturate fully and completely the said oxymuriatie 
gas. In either way I obtain a solution of oxymuriate of 
lime^ with excess of lime. That which I use and prefer 
is of the specific gravity 1050, and I seldom employ it 
lower than 1030 (water being considered as 1000). The 
vat, vessel, or cistern, which contains the solution of 
oxymuriate of lime in which I immerse the cloth, may 
be of any size or form best adapted to the purpose or 
situation. I use and prefer vessels of stone, of from six 
to flight feet deep, six to seven feet long, and three and 
a-half to four feet broad ; but larger or smaller vessels 
will answer very well. 
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Tkirdljff Wbeu the dofh is reedy <br ivsmtMoiiaa, 
which it is as soon as the paste is drjit, I hook it on a 
frame, such as is used in dyeing indigo or China bloesi 
commonly called a dipping frame, on which the cloth 
should be so disposed that no two folds can touch each 
other. I then plunge the frame, with the cloth so at^ 
tached, into the vat containing the solution of oxymuriate 
of Hme^ and keep it gently in motion during the time of 
immersion, which rarely need exceed five minutes. The 
object beiug to remove the red dye from certain parts or 
places, as soon as that is done the cloth should be with- 
drawn from the solution of the oxymuriate of lime, and 
plunged into, or rinsed in cold water. I practise and 
approve the aforesaid plan of immersion ; but any other 
plan, or plans, by which the cloth can be exposed a 
greater or less time to the action of the CNiLymuriate of 
lime, without bringing one part of the said cloth into 
contact with another, will answer very wdl. 

Lastly^ After having, as before directed, rinsed or 
washed the cloth in clean water, I free it from all super- 
fluous remains of (he different substances employed, by 
the ordinary means of washing, dungings and deanii^ 
as practised by calico printers; after which 1 dye the 
cloth and raise the yellow in the usual way, widi quer- 
citron bark, or any other yellow dye« 

I^ instead of yellow, it is proposed to have a buff pat- 
tern or figure^ I add to the aluminous mordant, prepared 
and thickened as above, one^fourth or one-sixth, or some 
intermediate proportion, of a solution of nitrated iron, 
and proceed to print and iounerse in oxymuriate of lime^ 
as in the former case. 

The red dye will be removed as before, and its place 
be occupied by a buff. If the buff be raised in querci- 
tron bark, an olive will be obtained. By printing at 
sq[)arate times, and on different parts of the doth, each 
of the above-mentioned mordants, both yellow and olive 
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figaret en a red ground wmf be obteiaed; .Stambnr 
eAets, wilh trifling variations, take places wben, instead 
of red groands) pnrple or diocolate grounds are en- 
ployed; but it must be obeerved, that these ooloim 
being produced finooi mordants, consiating wfaoUy, or in 
part, of solutions of iron, an^ the oxide of that metal not 
beng removable by the process detailed in this specifi- 
cation, the after-Golours produced will be modified more 
or less by the said oxide of iron. The foregoing exr 
aoqples are given fi)r the more full explanation of the 
said inventbn, and the manner in which the same is to 
be performed ; but the invention, whereof I claim the 
sole and exclusive use, consists in printing, stampings 
pencilling, or otherwise applying to doth, previously 
printed and dyed, or dyed any other colour than turkey 
red, any of the earthy or metaDio solutions herein before 
for that purpose directed, and immersing the whole 
cloth in* such mixture or combination, of oxyiaufiatic 
acid and water, with some of the alkaline salts or earth, 
aa is herein directed fi^ that purpose^ so as to remove 
the colour or pattern firom the part so printed^ stamped^ 
penciHed, ac receiving soch application, and, by tba 
same process, fix on such parts either a new ook>ur or a 
mordant for a new colour. 



Note I. p. 184. 

jAMxa Lex, Esq. of Merton Abbey Flax^mills, obtai»» 
ed a patent in 1812, for preparing hemp and flax, with* 
out the process of steeping and dew*retting. He main<- 
tains, that when the hemp or flax plants are ripe^ the 
farmer has nothing more to do than to pidl them, as 
heratofi»re practised ; to spread and dry th^ in the sun, 
as he would his hay or grain, taking care only in the 
ridges to lay the roots in one direction, so as to prevent 
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as much as postttde the breaking or aitax^lement of the 
stems ; and when suffidently dry, to carry and lay them 
in storey either in ricks or bams. No preparation of. a 
canal and running water ; no loss of time ; no hindrance 
from harvest, or other business, is necessary. Mr liee 
seems not to have been happy in what relates to the 
machinery for breaking and manufacturing the flax and 
hemp prepared by his dry metlxod. For an account of 
his mechanical contrivances, see some excellent papers 
on the Manufacture of Hemp and FJax, by John 
Mittington, Esq., inserted in the Quarterly Journal of 
Science, Literature, and the Arte, vol. iv. p. S21. ; vcd« y* 
p. S2.; vol. vi. p. 141. 



Note K. p. 192. 

In a foot note to page 62, I have adverted bf iefly to 
the mode of action by which chlorine destroys vegetable 
colours. Sir.H. Davy first shewed that dry chlorine 
does not blanch dry litmus pf^r, but that when mois- 
ture intervenes the discoloration immediately takes place* 
When vegetable colouring matter, which consists of hy- 
drogen, oxygen, carbon, and occasionally azote, (as in 
indigo), is placed in contact with chlorine and water, 
the elements react on one another, the greater part 
of the chlorine seizes the hydrogen to form muriatic 
acid, while some of it probably unites also with the car- 
bon and hydrogen (and azote) of the colouring matter, 
so as to constitute a peculiar compound. The oxygen 
liberated from the water combines with the carbon, ren- 
dering it soluble in alkaline Iqrs. The yellow-coloured 
substance resulting from the action of chlorine on moist 
vegetable colouring matter, has not, I believe^ been sub- 
jected to any rigid ultimate analysis. Till this be done, 
the theory of bleaching by chlorine must be regarded as 
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imperibct Of late yenrs, quiddime has been very ex- 
tentivdy and profitably employed by tlite Lancashire 
Ueachersi as an alkaline agent. 



Noi% L. p. 198. 

' In the Qaarteriy Journal of Science and the Arts for 
Jnly.lSSS, I pablisbed a paper on the. composition and 
manufacture of chkMrtde of lim^ where the proper pro- 
portions of the ingredients employed in Us formation are 
investigated. << When a mixture of sulphuric acid, com- 
mon salty and black oxide of manganese^ are the ingre- 
dients used, the absolute proportions are, 

1 atom muriate of soda, - 7.50 2d.70 100.00 

1 atom peroxide of manganese, 5.50 21.78 7S.S0 

2 atomsoil of vitriol, (1.S46 sp* gr.) 12.25 48.52 168.30 



25.25.100.00 386.60 
And the products ought to be, 

CUorine disengaged, 1 atom^ 4.5 17.82 

Sn^ihate of soda, - 1 9.0 85.64 

Protosnlphate of manganese^ 1 9.6 37.62 

Water, - - 2 2.25 8.92 



25.25 100.00 

• 

<< These proportions are, however, very different from 
those employed by many, nay, I believe, by all manu- 
facturers ; and they ought to be so, on account of the im- 
purity of their oxide of manganese. Yet making allow- 
ance for this, I am afraid that many of them commit 
great errors in the relative quantities of their materials. 
- ^ From. the preceding computalioa it is evident, that 
one ton of salt, with one ton of the above native (impure) 
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oxide of manganese, properly treRted» wotild yield Ow59 
of ft ton of cblorinc) which woidd hDprcgnate 1,41 ton 
of slacked lime, producing two torn of bleaching powder^ 
stronger than the average of the commercial specimens ; 
or allowing for a little loss, which is unavoidable, would 
afibrd two tons of onUnary powder, with a little more 
slacked lime/' 

I have lately analysed two samples of recently made 
bleaching powder, made by two eminent manufiictnret% 
one in Scotland, the other in England, and found the 
composition as follows : 



Chlorine, 


18.00 


16.7 


Lime, 


»7.00 


Sl^ 


Muriate of lime. 


28.50 


29.0 


Water, 


16.50 


25.0 



100.00 100.0 

The above quantity of lime is associated or mixed with 
the chlorine. The muriate of lime (chloride of calcium) 
is formed in the process, and is a product very disadvan- 
tageous to the manufacturer, since it takes up about one* 
half of his chlorine unprofitdbly, and adds a compound 
to his powder, probably injurious to the bleacher. 
Reaching powder may be formed, which contains no 
appreciable proportion of the muriate of lime^ as I have 
shewn in the above memoir. • By proper management, 
the manufacturer of chloride of lime might therdbre 
double his useful product at scarcely any additional 
expense. 

Note M. p. 202. 

For a description of a convenient apparatus for pre> 
paring dry chloride of lime^ see the Quarterly Jomnial 



J 
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of Scmoe and tbe Arts for July 1$22. Ja suiking die 
ioltttkm of chloride of Mme or potaahy tbe fiaitte affrange- 
mmH of alembics may be adofitedy but the diknine 
disengaged most be condudtod by lead pipes islo large 
wooden vessels lined with lead, or constructed of masoii-t 
ry, which contain the mixture of lime or potash with 
water. The contents of this vessel or condenser are 
kept constantly agitated fay means of wooden or iron 
vanes coated with lead, revolving on a vertical axis. 



Note N. p. 212. 

Sui;pHUK£T of lime, as proposed by Mr Higgins, was 
extensively employed for one or two years by the Unen 
bleachers ^f Ireland. Their goods wene^ however, mnch 
injared by this article, whether from its injudiciocui use, 
or otherwise, I do not know. I have been told, however, 
that this compound has been reoestly tried in some 
establishments with advantage. 



Note Ol p. 217. 

The form of bucking tub (see the Plate at the end of 
tbe volume) now used in this oountry, is a siaiplific»» 
lion of WidmerY It is fiMoad to answer perfectly waU« 



Note P. p. 226. 

The intreduotioa of the wash, dash, or splash wheel, 
of which a representation is given at dbe end of the 
volume, may be regarded as a very great improvement 
in the cotton manufacture of this country. Its velocity 
must be nioely regulated. When it is too slow, the 
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pi^es of goods merely slide down the indined planes of 
the partitions ; and if too rapid, they are held stationary 
at Che circumference by the excess of the centrifiigal force. 
The proper speed is stated in the explanation of the 
I^Bste. 



Note Q. p. 241. 

M. Welter, a practical chemist of deserved celebrity, 
states, that a given quantity of chlorine condensed in 
lime water destroys the colour of as much test solution 
of indigo, as if it had been condensed in pure water. 
Hence it would appear, that only chloride of lime is 
formed, and no muriate or chlorate, for the two latter 
salts possess no bleaching power ; and had any of the 
chlorine been transformed into them, the discolouring 
force would have been prc^rtionaliy impaired. Yet 
M. Chenevix, in his memoir on the hyperoxymnriates, 
or chlorates, obtained chlorates of lime and barytes by 
transmitting chlorine through solutions of these earths in 
water. Amid these conflicting opinions, it is difficult to 
decide. The analogy of solution of potash in its action 
with chlorine, is certainly favourable to the views of M. 
Chenevix. If the affinity of chloric acid for the bases 
be greater than that of acetic acid, then it would be 
possible to determine this point, by pouring vinegar on a 
determinate quantity of liquid chlorate of lime slightly 
heated. On M. Welter's theory, nearly the whole bulk 
of condensed chlorine would be recovered; but on Mr 
Chenevix's there would be a very considerable deficiency 
correq)onding to the quantity of muriate and chlorate 
formed. A mixture of chlorate and muriate of lime^ or 
of potash, neither of which has any bleaching power, 
would yield by heat as much oxygen as a pure chloride 
of lime, in whose formation a like quantity of chlorine 
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had been expended as in that of the above mixtures. 
Hence this mode of research, which has been recom- 
mended on respectable authority, is illusory, either for 
estimatbg the discolouring power of bleaching liquors 
or powders, or for analyzmg these compounds. 



NoT£ R. p. 278. 

In Robertson Buchanan's Treatise on the Manage^ 
ment of Fuel, some useful directions will be found for 
applying steam to dilferent processes of dyeing. . > 



Note S. p. SIl. 

The just explanation of the phenomena which occur 
in the manufacture of sulphuric acid from the combus- 
tion of sulphur along with nitre, was first developed by 
MM. Clement and Desormes; and Sir H. Davy made 
some important observations on the subject An out- 
line of their view of this process is given in my Diction- 
ary of Chemistry, article Acin (Sulfhuric). It is a 
curious fact, that M. Berthollet was the only chemist of 
eminence who resisted the mass of evidence adduced by 
* MM. Clement and Desormes in favour of their theory, 
which confltitutes one of the most beautiful specimens of 
chemical research. 

Note T. p. 331. 

The reasoning in this paragraph about the union of 
muriatic acid with oxygen, to form <vymuriatic acid, is 
quite erroneous, and has been long since reliited by Sir 
H. Davy. A copious abstract of his experiments and 
investigations will be found in the article Chlorine of 
my Dictionary of Chemistry. 
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Note U. p^ S88. 

It k now known that the dry metdltc muriates con- 
tain no oxjgem^ and no muriatic acid, but that they are 
compounds of chlorine with a metal ; hence properly 
called chlorides. M. Berthollet's highly oxidized mu- 
riate (such as corrosive sublimate) contains no oxygen, 
but is a compound of two proportions of chlorine with 
one of mercury. M. Chene^ix- • oxygenated muriates 
are the chlorates of the present day, being compounds 
of chloric acid with a metallic oxide, or with ammonia. 



Note V. p. 34?7. 
This is a mistake. Acetic acid contains no azote. 

Note X. p. 351. 

By Klaproth's andysis, the alum oreof ToUk consists of 
SilicsL, .... 36.50 
Alumina, ... 19.00 
Sulphuric acid, . • 16.50 
Potash, ... 4.00 

Water, ... s,oo 









99.00 


Note Y. 


P- 


355. 




Alum is composed of 








&ilphuric acid. 


- 


mm 


33.00 


Alumina, 


. 


- 


11.00 


Potash, 


. 


. 


10*00 


Water, 


- 


. 


46.00 



100,00 
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The common alum of commerce, the potash*sulphate 
of alumina, requires abo^t sixteen parts of water, at 60^ 
F. to dissolve one of it ; but there is another species, the 
«oda'»siilphate of alumina, soluble in less llian its own 
weight of water, which on this account may become 
valuable in some processes of dyeing. For an account of 
this salt, see my Dictionary, article Ajajm. 



Note Z. p. 362. 

A PROCESS in calico printing, of peculiar elegance, with 
an alkaline solution of alumina, was invented by James 
Thomson, Esq. of Primrose Hill, near Clithero. Its 
effect was to produce a fast green, by the mixture of a 
yeUow mordant with the common solution of indigo in 
caustic potash, through the intervention of orpiment. 
This, as is obvious, could not be done with any acid so- 
lution of alumina. Mr Thomson first formed a solution 
of that earth in potash, mixed this with the solution of 
indigo^ and applied the mixture, properly thickened, to 
the cloth. But as, in the ordinary dunging operation, 
the alkali would naturally wash away with it the greater 
pari of the alumuia, the goods before being dunged were 
passed through a solution of sal ammoniac It is easy to 
perceive the rationale of what takes place. The potash 
on the cloth combines with the muriatic acid of the sal 
ammonia, and as the two substances set free (the alumina 
and ammonia) have no tendency to combine, the former 
remains precipitated on the cloUi at its points of appli- 
cation. 

It obtained currently, but very improperly, the name 
of Warwick's green, because Dr Warwick made and sold 
the solution of aluminated potash to the prinVers. 
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Note A A. p* S66. 

There is no proposition better established in chemistry, 
than that the different oxides of the same metal are oom«- 
pounds of oxygen and the metal in definite proportions, 
of which the series is regulated by the proportion in the 
lowest term of oxidizement. The successive oxides con- 
tain oxygen amounting to two, three, or four multiples 
of that in the protoxide. M. BerthoUet was very unfor- 
tunate in adopting the notion of indefinite combination, 
and scarcely pardonable for resisting with such obstinacy 
the great body of evidence incompatible with his hypo- 
thesis. 

* 

Non BB. p. 378. 

Before verdigris is pressed into cakes, it is in the 
form of light blue acicular crystals of a silky lustre, 
which, by the action of water, are resolved into a solu- 
ble acetate and an insoluble subacetate of copper, the 
latter being decomposed by the action of cold water, 
which gradually dianges it into a brown powder : whether 
it is thus totally resolved into oxide of copper, or whether 
it remains a sub-salt, has not been ascertained. Mr R. 
Phillips states the composition of the silky blue crystals 
as follows :— 

Acetic acid, 28.80 1 atom. 

Peroxide of copper, M.26 1 
Water, - 28.45 5 

The green decomposable powder obtained by acting 
on the silky crystab with water, or the subacetate, con- 
sists of 50 acid -}- 160 peroxide of copper. There re- 
mains in solution a binacetate. 
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The foUowing is Mr Phillip's analysis of French and 
English verdigris. 

Acetic acid) 

Peroxide of o^per, 43.5 

Water, 

Impurity, 



FreDcb* 


Eogliah. 


29.8 


29.62 


43.5 


44.25 


25.2 


25.51 


2.0 


0.62 


100.0 


100.00 


PhiUifs 
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Note CC. p. 5. 

Me Braconmot published in the Annales de Chimiei 
vol. Ixxxiv. a chemical examination of the husks of wal- 
nuts. The juice of the husks, examined by reagents, ex- 
hibited the following effects : It strongly reddened in- 
fusion of litmus. Solution of gelatin formed in it a 
slight precipitatei which he ascribed to tannin. Sulphate 
of iron gave the juice so deep a green, that it appeared 
black. No precipitation took place, even on standing 
some time, in consequence of the free acid found in the 
mixture, which is capable of imparting a fine grey to 
wool or silk. Oxalate of ammonia indicated the pre- 
sence of lime. Nitrate of barytes produced no signs of 
any sulphate. Nitrate of silver acts on it in a manner 
well adapted to reveal the presence of the alterable hydro- 
carburet radical, for it produces a pretty copious preci- 
pitate, which quickly becomes coloured, while the silver 
resumes its metallic lustre from the action of the vege- 
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table tubstance on tbci oxygOQ of the oxide. Tbe pre- 
cipitate is then no longer soluble, bat in part, in nitric 
add, and leaves charcoal as a residoiun. Alkalies change 
tbe juice to a deep red, and form in it precipitates that 
contain lime. Acetate of lead occasioned in the juice 
a whitish, flocculent, very copious precipitate^ which dis* 
solve<| entirely in distilled vinegar. From this preci- 
pitate^ malic and citric acids were obtained. Subacetat^ 
of lead produced a new precipitate with the preceding 
liquid, and rendered the whole nearly colourless. This 
sediment yielded malic acid, colouring matter, and tan- 
nin. The magma left after expression of the juice, after 
having been treated with alcohol, which extracted from 
it some green resinous matter, was heated with water till 
it boiled, to free it from the starch and the coloured 9i9t« 
ter it retained. When thus exhausted, it was digested 
with dilute nitric acid, which separated soQie phosphate 
and oxalate of lime, that had been precipitated from the 
acid liquor by ammonia, ^he means employed to sepa- 
rate these two earthy salts, which are very frequently 
associated in vegetables, are founded on the property 
which distilled vinegar diluted with water has of disfplv- 
ing phosphate of lime, without sensibly affecting the cet 
cartons oxalate. 

Though the husk has a peculiar smell, it afforded ncH 
fhinir remarkable by distillation in a water bath. 

The incinerated ashes of the busk yielded potash, ear-> 
bonate of lime^ phosphate of lime^ and oxide of iroii. 

From the above examination it appears, that the fleshji 
covering of the walnut contains i-f^ 

1st, Starch; 2d, An acid and bitter substance^ very 
alterable, which appears to approadoi to tbe state of char- 
coal by the contact of air ; Sd, Malic and citric acids; 
4l3i, Tannk; Jth, Phosphate of lime; 6th, Oxalate oC 
Kme; 7th, Potash. 
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Note DD, p. 45. 



GUATiMALA Indigo» treated first with water, then with 
alcohol, and lastly with muriatic acid, afforded to M. 
Cheyreul, (Ann. de Chimie, vol. IxvL p. 20.) the following 
products : — 

^ A green matter united to ammonia, 1 

^ A little deoxidized indigo, 1 

15y water, ^ e^^^^;^^^ > 12 

, Gum,' J 

{Green matter, ^ 

Red resin, ^ 30 

A little indigo, 

" Red resin, - - 6 

Carbonate of lime, - 2 

Red oxide of iron, - 2 

^Alumina, - - S 

'a -J c Of silica, - - S 

A residuum, ) -^ ... 

(^Puremdigo, - * 45 



By muriatic 
acid. 



100 
This process might therefore be adopted in the labora- 
tory, for procuring indigo nearly pure. But when we 
wish to obtain this colouring substance exempt from all 
foreign matters, it is better to employ the following me- 
thod, which we owe to M. Chevreut. Five decigrammes 
of common indigo, in powder, are to be put into a cru- 
cible of platinum or silver, which is to be carefully closed, 
and placed over ignited charcoal. The indigo sublimes, 
and attaches itself in crystals to the middle portion of the 
crucible. Another method is, to take the solution of 
deoxidized indigo, made with a solution of sulphate of 
iron and lime, or alkali, to decant the clear sdiution, imd 
expose it to the air. The indigo soon speedily absorbs 
oxygen, and becomes insoluble. When it is separated 
from the liquid, it must be washed first with dilute 
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muriatic acid, then with water, and lastly with alcohoL 
M* Roard used in this way muriatic acid and water, for 
purifying on the great scale the very impure indigos ot>« 
tained from pastil. 

In my paper on the ultimate analysis of vegetable and 
animal substances, which the Royal Society honoured 
with a place in their Transactions for 1822, the foIlow«« 
ing are stated as the constituents of 100 parts of indigo : 
Carbon 71.57, hydrogen 4.S8, oxygen 14.25, azote 10. 
Or, carbon 71.37, water (or its elements) 16, azote 10. 
But the examination of indigo having been undertaken 
about the same time by my ingenious friend, Mr Walter 
Crum, I relinquished the subject. His paper on indigo^ 
drawn up 1822, and published in the Annals of Philoso- 
phy.for January 182S, must be regained as the most ela» 
borate and accurate analysis yet given of this interesting 
vegetable product ** For procuring indigo perfectly 
pure, I used,** says he^ <^ the covers of two platina crud-. 
bles, nearly three inches in diameter, of such a form, that,, 
when placed with their concave sides inwards, they were 
about three-eighths of an inch distant in the middle. I 
placed thinly about the centre of the lower one ten grains 
of precipitated indigo, not in powder, but in small lumps 
of about a grain in weight ; then, having put on the 
cover, I applied the flame of a spirit-lamp beneath the 
indigo. In a short time this substance^ partially decom- 
pose, begins to melt, and the purple vapour to be dis- 
engaged, which is known by the hissing noise that accom- 
panies it. The heat is continued till this noise nearly 
ceases, when the lamp is withdrawn, and the apparatus 
allowed to cool. Then, on removing the cover, the 
sublimed indigo will be found planted upon its inner 
surface, with sometimes a few long needles upon the bot- 
tom of the apparatus, which are easily removed frt>m the 
button of coaly matter that remains. In this way I have 
generally obtained eighteen to twenty per cent of the 
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itidigo employed ; a smiiil qunndty unavoidabiy escapesi 
but I am penaeded that yery litde more oati, by ady 
meaDs oFthis kind) be pbtatned. 

<< Those who cannot readily procure precipitated indigo 
for the purpose of subliffling, may find it convenient to 
combine with my method one ktely given in the Jour- 
nal de Pharmaciei by MM^ Le Royer and Dumaa. It 
coBsiite in qneading about 80 grains of common indigo 
in coarae powder upon an open silver capsule, and 
appljring the heat o[ a ^iirit-lamp till all the sublimed 
indigo is formed upon the surface of the ashes. On 
repeating this process, I find that ten parts of common 
indigo yield one of sublimed indigo, which is, however, 
fitf from being pure. By resublimation in my appaniF- 
tiii, it is again reduced one-half from the loss of its 
imparities, and some vapour. 

^ I shall here describe what else takes place during the 
sublimation. Ten grains of precipitated indigo, in the 
apparatus I have described, yielded 

1.88 grain of sublimed indigo. 

6.44 grains of cinder remained, and consequently 

1.68 grain of volatile matter escaped. 



10.00 



<< Thirteen grains of the same indigo, kept a quarter of 
an hour at a strong red heat in a small plattna crucible^ 
firmly, though not exactly closed, left 7.9 grains of cinder^ 
which is equal to 61 per cent. 

^< In order to ascertain what gases were evolved during 
this destruction of the indigo, I introduced 5.88 grains 
into a small glass tube connected with a mercurial trough. 
On applying the heat of a spirit-lamp, the v^xmr of in- 
digo was formed, and condensed in the colder part of the 
tubc^ but was at last destroyed by repeated applications 
of heat A quanti^ of water appeared in the tube, and 
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0^96 ciibie ineh of gas was found in the receivtr. On 
remoTing the tub^ it was found to have lost in weight 
0*71 grmiiy or 18,5 per cent of the indigo employed. 
The Weter that was formed had a disi^reeable burnt 
ammoniacal smell. I found, on analyzing the gas in the 
reodi¥er» (making allowaooe for the common air of the 
apj[>atatiiB, and m small por tioo of gas remaining in the 
tiibe}^ that it cooftisied, for 100 of indigo> of 

Carbonic acid, - - - - 2.8 

Carbut^tted hydrc^ieti and carbonic oxide, 0.8 

A«>te, - - - - - 1.0 

The difference bcftween the stun of these and the 

loss 18*5 wa4 water, with a little ammonia, 8*0 
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Sublimed tndtgo, 

^^ Indigo sttblimea in long flat needles^ which readily 
split, when they are btuiseidi into four-sided prisms. 

<< Viewed at ti particular aoglci they ha?e the most bril«> 
liant attd intense copper colocir ; but when lying in heaps, 
they have a rich chestnnl-browt} eolopr ; one that would 
be produced by mixing a very little yellow with a bright 
but deep reddish purple. 

'< Besides these needles, this substance is found in the 
form of plates^ much broader than the needles, and 
extremely thili; twisted sometimes almost into tubes. 
These appear to the naked eye perfectly opaque. I was 
not a little pleased, however, with their unexpected ap- 
peiirance, when seen through the microscope. Viewed 
obliquely, they appear still opaque, and copper-coloured 
like the needles ; but when held perpendicularly to the 
rays of light, they are seen to be transparent, and of a 
beautiful blue colour, exactly similar to a dilute solution 
of indigo which has been acted upon by sulphuric acid. 



S60 NOt£S TO 

Their intensity Taries, according to the thickness of the 
plate, from a blue just distingaishable from white^ to one 
almost black. The bronze colour which these crystals 
assume when in heaps, is obviously a mixture of the cop- 
per colour with this bine. 

<< The vapour of indigo is transparent, and of a most 
beaatifbl reddish violet colour, resembling a good deal 
the vapour of iodine, but sufficiently distinguished from 
it by the shade of red. The sublimation takes place at 
the heat of about 550^ Fahrenheit ; for the vapour rises 
at a heat lower than that of melting lead, and requires 
more than the melting heat of bismuth. Upon the rough 
bright surface of the lead, I observed some of the crystals 
melt while the vapour was rising ; but I have in no other 
circumstances remarked any thing like fusion, till the 
substance was decomposed. Hence the melting point of 
indigo, its point of volatilization, and that at which it is 
decomposed, are remarkably near each other. 

<< The specific gravity of sublimed indigo is 1.S5. 

<< These crystab sublime when heated in open vessels, 
leaving no residue. In close vessels, the vapour is at 
first reddish-violet, as in the open air ; but as the beat 
advances, it acquires a tinge of scarlet ; and before h is 
entirely decomposed, becomes deep scarlet, and then 
orange-coloured : a quantity of charcoal is at the same 
time deposited. 

^< Action of Of&.-^Of the essential oils, oil of turpentine 
dissolves at its boiling heat as much indigo as gives^it 
the fine violet colour of the vapour of indigo; but a slight 
reduction of temperature is sufficient to precipitate the 
whole of it. The fixed oils and fatty substances, as they 
may be heated to a higher degree, exert a more power- 
ful action upon indigo. ^ None of them that I have tried 
act upon it at the heat of boiling water ; but when the 
heat is increased, they gradually dissolve it, acquiring 
the colour of its vapour much more deep than oil of tur- 
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« 

pentine does. If the solution be cooled at this period, 
the indigo precipitates blue. As the heat is continued, 
more of the indigo is dissolved ; but the colour of the 
solution b^ins to change ; it gradually inclines to crim* 
son, and has then begun to be destroyed. It is now 
green when cooled. Heated still more, the solution is 
of a strong crimson ; then becomes orange ; and at last, 
when entirely decomposed, it is yellow, which colour it 
retains when cold. 

Determination of the Ultimate Constituents of Indigo. 

Carbon, - - - - . 7S.22 

Azote, 11.26 ' 

Oxygen, 12.60 

Hydrogen, - - . . 2.92 



100.00 
These numbers correspond very nearly to 

1 atom of azote, - - 1.75 or 10.77 

2 atoms of oxygen, « - 2.00 12.81 
4 atoms of hydrogen, • - 0.50 8.08 

16 atoms of carbon, - 12.00 78.84 



16.25 100.00 

'< I have also made several analyses of well-<lried prc^ 
cipitated indigo ; and allowing for a minute portion of 
sulphate of lime which it contained, I got results which 
agreed perfectly with the analyses of sublimed indigo. 
I find too, that both these substances are acted upon ia 
the same manner by other bodies. The different effect 
of heat depends obviously upon some difference in the 
mechanical arrangement of their particles. 

** I made several attempts to amalgamate sublimed in- 
digo, as well by the process of Dobereiner, as by others 
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which I thought more likely to succeed^ but in vmtu I 
could in no oas^ percdve the leaat alteration in the 
fluidity of the quicksilver. 

Action of Sulphuric Add tq>on Indigo, 

** When indigo is digested in concentrated sulphuric 
acidj it is well known to suffer a remarkable change 
being converted into a peculiar blue substance, entirdy 
different from indigo, with which the Saxon blue is 
dyed. 

<' This substance has been so little attended to by che- 
mists, that no one has yet thought of giving it a separate 
name. I shall venture to propose for it that of certdin^ 
from the colour of its solution. 

<< The mixture of the blue substance with sulphuric acid 
is a semifluid, which requires a considerable quanti^ of 
water to dissolve it. When potash is added to this 
solution, previously filtered, a deep blue precipitate is 
formed. I was surprised, however, when making the 
experiment, to find the precipitate as plentiful before 
one-fourth of the aoid was saturated, as when the solu- 
tion was made altogether neutral. To another portion, 
I added potash previously saturated with sulphuric acid, 
and found the same precipitate formed as with potash 
alone.* I threw the precipitate upon a filter, and washed 
it with water, in order to examine whether it was the 
pure colouring matter that had separated. The first 



* That the solution of indigo in lulphuric acid it predpitated hy neutnl 
•aha, it not a new fact Bertbollet (Art of Dyeing, il 50.) tajt, that the 
•* Siad alkaUt Mtuiatad with cariionlc add,*' as weU at •• alooboi atsraHd 
•olutiooa of alum, tiUphate of toda, or olbtr talCt cDntataiogaulphuricaeid^** 
form precipitatet in this tolution. My experiments ihow, I think, that the 
effect does not depend upon the pretence of sulphuric acid in the preci- 
pitant ; that some sulphates have no such effect ; and that alcohol does not 
pie cip i tei e the original solotiMi at alL 
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wadiiog did not take away much of the precipitate 3 the 
nexti howerer^ aensibly diibinisbed it ; but with the third 
portion (tf watery it almost wholly disappeared. 

** Id order to discover the cAuse of this increased sola* 
bility^ I made a saturated solution of sulphate of potash 
in water, and, putting into it a little of the blue pulpy 
substance that remained upon the filter, I agitated it 
tboroikghly. The solution remained altogether colourless. 
I found the same to be the case when the muriate, the 
acetate, or any other salt of potash, was employed. Al- 
cohol also, and ether, refused to dissolve this substance. 
Put into pure water, however, it immediately dissolved, 
forming the same deep blue solution that had passed 
through the filter* 

** It seemed then only necessary to dissolve in water some 
salt of potash) to enable it to wash this substance without 
dissolving it. I found the acetate to answer extremely 
well ; and this salt possesses the advantage over the mu* 
riate or sulphate of not being precipitated by alcohol from 
a weak solution in water, as they are. It may conse- 
quently be afterwards removed by washings with alcohol. 

** Such edulcorations with acetate of potash I repeated 
so often upon a quantity of precipitate, taking it every 
time off the filter and agitating it well in a phial with 
the liquid, that not ytnrtT^^ ^^ * grain of the original 
soluble matter could be left in it. I then washed away 
the weak solution of acetate of potash as well as possible 
by means of alcohol, without, however, being able to 
remove all traces of that salt, although I Used the aloo^ 
hoi somewhat dilute. The small quantity that remained 
oould not materially affect the experiments I made upon 
it. 

** A portion of the substance thus prepared, when burnt 
in a large platina crucible, left a considerable quantity of 
ashes, slightly reddish-coloured, which dissolved almost 
oitirely in water. What remained was of a deep red. 
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or rather brown colour, and was principallj oxide of 
iron. The solution of the ashes was not at all alkaline : 
it gave a dense white precipitate with muriate of barytes; 
a very slight one with oxalate of ammonia; and with sul- 
phate of alumina, large crystals of alum were formed in 
a few hours. It was sulphate of potash. 

^< From these facts, I have no hesitation in concluding, 
that this precipitate is a combination of cerulin with sul- 
phate of potash. That salt forms more than a fourth of 
its weight. It may, therefore, be called ceruleo-sulphate 
ofpotash. 

<< The salts of soda also form precipitates in the solution 
of cerulin with sulphuric acid, and these are likewise in- 
soluble in solutions of potash or soda, though soluble to 
a certain extent in pure water. When heated, these 
ceruleo-sulphates dissolve even in solutions of their salts. 
On cooling, the 'greater part falls down again in blackish 
grains ; a portion, however, remaining in solution. The 
soda compound is evidently more soluble than that of 
potash. The washings of the former precipitate, with a 
cold solution of its acetate, are a little more coloured 
than those of the potash precipitate, with its acetate of 
the same strength. This last substance is totally insolu- 
ble in water containing one per cent of acetate of potash, 
or even a half per cent after two or three edulcorations. 
I have generally employed a solution of two parts dry 
acetate of soda in a hundred of water; and any quantity 
of such a liquid may be used without the quantity of 
the substance being materially diminished. 

<* The salts of ammonia likewise form precipitates in the 
sulphuric solution of cerulin, when not much diluted. 
The precipitate dissolves readily in hot solutions of am- 
moniacal salts, and again separates when cold, the whole 
mass becoming curdy. I believe this substance to be a 
combination of cerulin with sulphate of ammonia, from 
the quantity of that salt which I found in it, when as 
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well washed as possible. It is much more soluble^ how- 
ever, than the ceruleo-sulphates of potash and soda, and 
therefore cannot be washed so freely as these fixed alka- 
line compounds. Potash and soda, and their salts, de- 
compose it. It dissolves in great quantity in boiling 
pure water, and in 40 or 50 parts of cold water. It has 
the same general properties with the more insoluble 
compounds. 

*' A corresponding combination with barytes mAy be 
formed by decomposing ceruleo-sulphate of potash by 
muriate of barytes. The compound formed is extremely 
insoluble. An abundant blue precipitate is thus formed 
in solutions of ceruleo-sulphate of potash, containing so 
little sulphuric acid, that they are not troubled in the 
slightest d^ree by a barytic salt, when the cerulin has 
been previously destroyed by nitric add. 

'^ Similar compounds may be formed with other bases, 
whose sulphates are difficultly soluble in water; but 
these I have not particularly examined. 

'< The salts of magnesia have no power of precipitating 
eerulin from its solution. The whole of the sulphuric 
acid in the original solution may be saturated with mag- 
nesia, without any precipitate being formed. 

CeruleO'Sulphate of Potash. 

*^ This substance is of so deep a blue, when wet with 
water, as to appear absolutely black. When dry, it has 
a shining strong copper-red colour. By transmitted 
light it is blue. It attracts water from the air with great 
rapidity. In two hours, a portion which had been dried 
attracted a tenth of its weight. 

<< It is soluble to a considerable extent in hot water. 
Cold water takes up j^^th of its weight of this substance, 
and forms a solution so deeply coloured, that when dilu- 
ted with 20 parts of water in a phial of an inch in dia^ 
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meter, it may jwA be seen to be tvanqpareiit Water in 
a wiae glass eoDtaining asSoB^ ^ ^^ weight of tlus sab* 
stance is distiactly blue colonftd. 

^ Hie satorated soliition is precipitated by spring mitov^ 
and by every liquid that I have tried, except distiUod 
water. From this it appears, that the mere ppesenoe of 
any foreign substance in pure water greatly diminiftbei 
its solubility. 

<< If the solution be diluted with £0 parts of pure water, 
it is still precipitated by solutions of the salts of petask 
and soda, lime, barytes, strontian, lead, and mevoury. 
An addition of sulphuric or muriatic acid does not redia- 
solve them. But neither ammonia nor any of its salts 
precipitate this weak solution. None of the salts cxf mag^ 
nesia, zinc, or copper, nor the solutions of alum* sulphato 
of manganese^ permuriate of tin, protosulphate or per- 
sulphate of iron, or nitrate of silver, precipitate it It 
is not precipitated by any of the acids, by infusion of 
galls, or by pure geladn. Alcohol and ether do not 
precipitate the weak aqueous solution, though they do 
not dissolve any of the dry substance. Ceruieo-suljAate 
of potash dissolves readily in concentrated sulphuric 
acid, but not in concentrated muriatic acid. 

** When chloride of tin is mixed with the solution of 
this substance, its colour i« immediately changed to 
yellow. This yellow product is not very soluble in 
water ; it becomes blue again on the addition of any sub- 
stance, as a salt of copper, capable of imparting oxygen 
to it. 

<< When heat is applied to the blue substance^ it does 
not melt ; no purple vapour is given ofl^ and in conae^ 
quence of its being defended by the saline matter, a 
strong heat long applied is necessary for its being reduced 
to ashes. 

<< When luminous objects, as the sun or moon, or the 
flame of a candle, are viewed through the blue solution 
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of this substance, of the proper d^ee of intensity, they 
appear <^ a fine rif^h scarlet colour. It is worthy of 
remark, that a single drop of nitrate or sulphate of cop- 
per, mixed with a quantity of this solution, makes the 
sttme objects appear bkie through it, although the ge- 
neiml appeanuice of the liquid is not in the least degree 
all»fed. Zinc produces the same effect, though not so 
powerfully. Any acid restores io these mixtures the 
property of making luminous objects appear red, unless 
when a large quantity of copper has been added, which 
makes the liquid itself green* 

^ Sir H. Davy was the first to discover that a regetable 
substance had the power of precipitating in combination 
with oertain nentcal salts, which are themselTes abun-^ 
da&tly soluble in water. The carbonates df potash, soda, 
and ammopia, and the chlorides of tin and of iron, are 
among the substances which that philosopher found un*- 
deconposed in combination with tannin, in the precipi* 
tastes formed by these salts in an infusion of galls. It 
i^pears that cerulin acts a similar part, at least with the 
sulphuric luilti. I an not aware, however, that any sub- 
Uisnoe has been hitherto described by chemists which 
possesses the property I have found m the one here 
treated of, that of dissolving in pure water, and vefiising 
to do so in neutral saline solutions which produce no 
ehange upott it. fitot m common lift, some idea of this 
singular &ct seems Co have beefi long acted upon* Those 
who are in the habit of wadiing printed gowns, particu- 
larly dark ones, of colours not very permaneRt, always 
rinse them in a solution of cooM^on salt, or at least iu 
very hard water, before they hang them up to dry* 
Itie sak, they say, fixes the colour, ^nd prevents it hem 
spreading MC into the white, which it always does when 
they are suAved to dry in a cool place, wHhout such 
immersion. 
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On the Phenomena which are exhibited during the 

Formation qfCerulin, 

<< Some of the phenomena which attend the action of 
sulphuric acid upon indigo, have been noticed by di£Fer^ 
ent chemists. Bergman, in 1776, observed, that when 
indigo in powder was sprinkled upon sulphuric acidy 
greenish clouds were produced, which became blue by 
the addition of a drop of water. He added, that the 
same effect was produced, but more slowly, without waten 
Hausmann, of CSolmar, observed, that the acid in con- 
tact with indigo became at first greenish-yellow, then 
deep green, and at last blue. That gentleman remarked 
also, that the ^* effervescence and disengagement of sul- 
phurous vapours, always observed in making the blue 
compound, leave no room to doubt that the add exerts 
an action upon the particles of indigo, and that we 
should be wrong in considering this as a mere solution 
of indigo unaltered." BerthoUet, in his excellent worit 
on Dyeing, considers the change that takes place a species 
of combustion; the sulphuric add furnishing the indigo 
with oxygen, and thereby being converted into sulphur- 
ous acid. Dr Bancrofl^ whose work appeared soon 
after that of BerthoUet, conceived the solution to be 
oxygenated indigo combined with sulphuric add* Hence 
be gave it the name of sulphate of indigo. 

<< Such, as far as my information goes, is the extent of 
our knowledge, or rather our opinions, upon this subject; 
I shall state what appearances I have myself observed 
during this pnH^ess. 

*< When indigo is put into sulphuric acid, it is dissolved, 
and the acid assumes a yellow colour. When this sola** 
tion is dropped into water, it becomes instantly blue; 
but the substance so produced is by no means the same 
as that which is formed after some time, without the 
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assistance of water. It is indigo altogether unchanged, 
which precipitates, and leaves the sulphuric acid pefrfectly 
colourless. If the yellow solution be exposed to the 
open air in a watch glass for a short time, the blue colour 
is restored in the same manner, and the indigo falls down. 
This effect is produced, not by the action of the air, but 
merely by the absorption of moisture. 

^< A considerable increase of heat takes place when the 
two substances are put together. There can be little 
doubt that this is caused by the sulphuric acid abstract- 
ing and combining with the 14.2 per cent of water con- 
tained in the indigo. * 

<^ If the yellow solution above-mentioned be allowed to 
remain without dilution, it becomes blue in a few hours; 
and this is effected without the assistance of air, as I 
found by making the experiment in a small phial, the 
mouth of which was sealed up as soon as the materials 
were put together. In consequence of the darkness of 
the liquid, these changes of colour can only be observed 
in the thin film which wets the empty part of the phial, 
when it is agitated. 

<< All the chemists who have treated of this process, 
mention the formation of sulphurous acid during the 
solution of indigo, and, attributing this to the action of 
the indigo itself upon the acid, they naturally concluded 
that that substance became oxidated at the expense of 
the acid. But these chemists employed only the indigo 
of commerce in their experiments ; a substance which 
contains more than half its weight of impurities, and 
great part of these vegetable matter. I have found that 
it is these impurities alone which decompose the acid ; 
for during the solution of sublimed indigo not a trace of 
sulphurous acid can be detected, though the heat of boil- 
ing water be applied for hours. Neither is there any 
production of hyposulphuric acid ; for, if there were, it 
would be decomposed by the heat to which the liquid 
VOL. II. . A a 
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WHS exposed, or even by the presence alone of conoeB- 
tra^ted sulphuric acid* in which case sulphnrons add gas 
would be given off. 

<< In less than 94i hours, if a slight degree of heat be 
applied) the indigo is entirely converted into cerulin; 
and, whoi mixed with water, it passes through the filter, 
leaving no residue whatever. 

On the Constitution of Cerulin. 

^< Since there is no production of sulphurous acid, nor 
absorption of air, during the fomlation of cerulin, it is 
clear tliat there can be no oxidation either of the carbon 
or hydrogen previously existing in the indigo. No car- 
bon being d^>osited, and no gas evolved, during this 
process, prove also that the azote exists in the new sub- 
stance, in the same proportion to the carbon that it does 
in indigo. That sulphuric acid does not enter into its 
composition, is evident from its precipitating with almost 
any sulphuric salt, and carrying down no additional sul- 
phuric acid of its own. It is only in the amount of com- 
bined water, then, that any alteration can possibly have 
taken place ; and to ascertain whether in this case there 
has been an abstraction or an addition o{ water to the 
indigo, it were only necessary to convert a given weight 
of that substance into cerulin, and to weigh the product, 
as M. de Saussure has done in the case of starch sugar. 
There are difficulties, however, which prevent such an 
experiment from being performed with any precision ; 
principally the large quantity of sulphuric acid necessarily 
mixed with the product, and the solubility of the sub- 
stance in water. I have contented myself with analyzing, 
by means of peroxide of copper, the ceruleo-sulphate of 
potash, after having ascertained as nearly as possible, by 
incineration, how much saline matter it contained. But» 
as this cannot be done with absolute precisicm, owing to 
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the dissipation of a small portion of acid along with the 
vegetable matter, my results, particularly with regard to 
the hydrogen, were by no means so uniform as those 
which I obtained when operating upon indigo. All that 
is really necessary in this case, is to determine the quan- 
tity of carbon, which may be done with very little risk 
of error. The deficiency, after adding to the carbon 
the proportion of azote, and of free hydrogen found in 
indigo, is water. 

<< The ultimate composition of the substance is : 

Carbon, • - - 57.18 

Azote, - . - 8.79 

Oxygen, - . - 29.S2 

Hydrogen, - - - 4.71 



100.00 



This approaches so near to indigo -|- 4 water^ that there 
can be little doubt such is its constitution. 

1 atom azote, - 1.75 or 8.48 

6 atoms oxygen, - 6.00 28.92 

8 atoms hydrogen, - 1.00 4.82 

16 atoms carbon, - 12.00 57.89 



20.75 100.00 

<< There is nqt the slightest proof that any combina- 
tion exists between cerulin and sulphuric acid in the 
original liquid. Alkalies, it is true, precipitate it from 
the solution; and this has been supposed to be the effect 
of a superior attraction on the part of the acid for the 
alkali, by which the vegetable substance was left at li- 
berty ; but such a theory falls to the ground as soon as it 
becomes known that neutral salts produce exactly the 
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same effect; that magnesia does not precipitate it at alt, 
though it neutralizes the acid ; and that ceralin is itself 
soluble in water. Cerulin dissolves, indeed, in sulphuric 
acid, and that more abundantly than in water; but this 
does not argue the formation of a compound which we 
are entitled to call sulphate of indigo. Such a solution 
differs in no respect from that of resins and other organic 
bodies in the same acid, or even from the solution of 
these substances in alcohol or ether. 

<< Those who are fond of speculating upon the manner 
in which the elements of water are arranged in organic 
bodies, may find it curious that sulphuric acid should 
abstract water from indigo, and not from cerulin, a sub* 
stance which contains three times as much oxygen and 
hydrogen ; or that the same acid which robs indigo of its 
water, should immediately restore three times as much. 

On a new Substance produced Jrom Indigo by means of 

Sulphuric Acid, 

*^ While engaged with these experiments, I discover- 
ed, that if the action of sulphuric acid upon indigo be 
stopped at a certain point, a new substance, altogether dif- 
ferent from cerulin, is produced, possessing rather singular 
properties. It is formed at the instant that indigo changes 
from yellow to blue by the action of sulphuric acid. 

" By the following process, it is obtained of greater 
purity than by any other method I have been able to dis- 
cover. Prepare a quantity of indigo by boiling it in 
sulphuric acid diluted with three parts of water, and dry- 
ing, after it is well washed. By such treatment, it is 
deprived of more than a third of its weight of impurities. 
Mix one part of this purified indigo with seven or eight 
parts of concentrated sulphuric acid in a stoppered phial^ 
and agitate the mixture occasionally, till it becomes of a 
botlle-green colour. Then mix it with a large quantity 
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of distilled water, and throw it upon a filter. By con- 
tinuing to wash the filter with distilled water, the liquid 
which at first passes through colourless becomes more 
and more blue, and after some time, all the indigo which 
has been changed, passes through. The colourless wash- 
ings must be thrown away. The blue liquid contains 
the new substance in solution, and does not differ in 
appearance from a solution of cerulin. On the addition 
of muriate of potash, the new substance precipitates of a 
most beautiful reddish-purple colour, exactly similar to 
the colour of the vapour of indigo. Let this precipitate 
be thrown upon a filter, and washed with distilled water, 
till the liquid which passes through forms no longer a 
whitish, but a red precipitate with nitrate of silver. It 
may then be dried. 

<^ From the property possessed by this substance of 
becoming purple-coloured on the addition of a salt, I 
have called it Phenicin^ from the Greek word ^mmS* pur- 
ple, and, to prevent circumlocution, I shall hereafter 
make use of this term. 

*< This substance, prepared with muriate of potash, is, 
when dry, of a brownish-black colour. Heated in a 
crucible, it gives off a little vapour of indigo. I was at 
first uncertain whether this might not proceed from indigo 
formed by the decomposition of part of the phenicin by 
the heat ; but I shall state a fact which shows that the 
Indigo may have gnother source, and that it may exist 
in a small quantity in the purple substance. After the 
filter is washed, till the washings are very slightly blue- 
coloured, the liquid that passes through is precipitated 
blue, instead of red, by muriate of potash, and the preci- 
pitate consists of indigo with a little phenicin. Thus it 
appears that even indigo is, in certain circumstances, 
capable of dissolving in water. By drying the phenicin, 
prepared as I have stated, and redissolving it, a small 
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quAntity of indigo remains ; but stiU the pbeniciii yields 
a little purple rapoiir vfaen heated. 

<< When die parple substance is burnt, it leaves siMMit 
fifteen per cent of asbes^ which dissolve ift water» and 
consist eT sulphate and moriate of potash* 

<< Phenicin dissolves both io water and akohol, and the 
soluticMi in both cases is blue. It is precipitated agaia 
of its original purple colour by all sidine substances 
whatever. Different salts^ however^ pofiseaa different 
powers of precipitation. Thus muriate of ammoma^ 
chlorate and prussiate of potash, and muriate of 6od% 
precipitBte the pheniciB entirely from about sixty times 
tiieir weight of any aqufovs solution ; uid nitrate^ rnu* 
riate^ and sulphate of potash, from about 100 times their 
weight But the sulphates of magnesia, zinc, and copper^ 
precipitate $000 times their weight of a solulion of pho- 
nicin; sulphate of iron about 3000 tim^ ; and alum and 
mui'iate of lime as much as 8000 times. 

<< The phenicin being previously combined with a salt of 
potash, is not altered by being again precipitated by any 
alkaline salt. These salts do nothing more than saturate 
the water to such a degree^ that the substance is no 
longer capable oC dissolving in it* But the earthy and me* 
tallic salts combine with this substance^ and displace tlie 
salt of potash previously united with it; and I have ob- 
served very little difi^ence In the quantities necessary to 
precipitaifee solutions of different strengths. The preci- 
pitates formed by lime, barytes, alum^ and coppar, ^'^ 
totally iBsotttble in pure water» however well they may 
be washed-. Those formed by iro& and magnesia dissolve 
to a small extent* when freed from thdr former mensljrua 
by filtration. Their solution is purpkhcolouFed^ 

<^ Acids have no effect in preventing the precipitation 
of phenicin by saline bodies ; and the precipitates once 
formed are not redissolved in the same liquid by the 
assistance of heat. 
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<< The Blethod which I hare given for prefnurkig the new 
substance is tedious. As only a small part of the indigo 
is conTeited into pbenidn^ the quantity obtained each 
time is very small^ and requires a great quantity of dis* 
tilled water, and a long time to filter. But if we allow 
the indigo to be wholly converted into phenicin, its solu* 
tion cannot be made to pass through any filter^ however 
porous^ or however well washed it nay have been with 
water or ammonia. It was by accident that I discovered 
the posnbili^ of filtering it when only a small portion 
at the indigo had had time to be changed ; and it was 
only by preparing it in this manner that I found the pur- 
ple colour to be owing to the presence of saline matter, 
and its own colour to be like that of cerulin. 

<* The following is a method of preparing this substance 
in greater quantities, though not so pure. Mix together 
one part of indigo in powder, and ten parts of concen* 
trated sulphuric acid, in a phial, and agitate from time 
to time, till the blue colour, which the indigo loses at 
first, is completely restored. This, at the ordinary beat 
of summer, requires nearly three hours^ At 100^ Fahr. 
it is effected in about twenty minutes; and indigo mixed 
with sulphuric add, at the heat of boiling water, becomes 
blue the instant the mixture is made. At 45^ Fahr. ten 
or twelve hours are necessary ; and at lower degrees of 
heat, a still longer time, supposing always the quantity 
of materials small enough to cool very soon after mixture 
to the stated point. Pour this mixture into a large 
quantity of distilled water, and filter. Take the pecqpn- 
tate off the fiJiter, wash it well with distilled water, con- 
taining the proportion of muriate of ammonia necessary 
to prevent the substance from dissolving in it, and filter 
again. Dissolve anew die precipitate in a large quantity 
of distilled watery heat the sotution to drive off any pat- 
ticles of air which might prevent the impurities from sub- 
siding, and let it stand two or three days in a tall vessel. 
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Then draw o£P with a syphon as much as may be thought 
perfectly clear, leaving the remainder to be washed with 
more distilled water. Add to the solution any alkaline 
salt, till the substance be precipitated; then throw it 
upon a filter, and wash with distilled water till the liquid 
refuses to pass through. 

*^ When a solution of phenicin is precipitated, the liquid 
that remains is ialways more or less coloured with ceru- 
lin ; and however often this be repeated upon the same 
materia], a little cerulin is always left. If it has been 
heated, more cerulin is formed. It follows from this, 
that phenicin is changed into cerulin by the action of 
water alone. 

<< Phenicin dissolves in the water of liquid ammonia 
without injury ; but the fixed alkalies destroy it, though 
not very readily. Chloride of tin precipitates the solu- 
tion, but gradually redissolves the precipitate, forming a 
yellow solution ; and the phenicin is thrown down again 
of its own colour, by the salts of copper. 

*^ Phenicin dissolves readily in concentrated sulphuric 
acid, forming a blue solution ; and if this be poured im- 
mediately into water, the greater part of it is precipitated 
again, the impurities of the acid being sufficient to pre- 
vent its solution in. water. A portion is converted into 
cerulin, which remains in solution. When allowed to 
remain dissolved in sulphuric acid, it is soon entirely con- 
verted into cerulin ; consequently, in preparing phenicin 
by the second process, it is impossible to prevent the for- 
mation of a certain portion of cerulin. 

Constitution of Phenicin. 

*^ The facts which I have stated to prove that cerulin 
difiers from indigo only in containing more or less water, 
equally apply to this substance. 
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<^ One grain of pure phenicin produced 5.085 cubic 
inches of dry carbonic acid gas, which contain 0.6462 
grain of carbon. Hence, calculating as in the case of 
cerulin, the substance consists of 

Carbon, - - . . 64.62 

Azote, .... 9.91 

Oxygen, - - - - 21.49 

Hydrogen, ... - S.98 



100.00 



<< This is very nearly indigo -{- 2 water, and its atomic 
proportions may be thus stated : 

1 atom azote, - - 1.75 or 9.46 

4 atoms oxygen, - - 4.00 21.62 

6 atoms hydrogen, - 0.75 4.05 

16 atoms carbon, - - 12.00 64.87 



18.50 100.00 

<* The experiments of Mr Smithsoii, related in the Phi- 
losophical Transactions, have given us very correct ideas 
on the nature of a number of the vegetable colouring 
matters. It is sufficiently obvious that phenicin is not 
the principle which colours any of the purple or blue 
vegetables examined by that chemist. I collected a 
number more of such purple flowers as are most com- 
monly met with, and dipped them separately in concen- 
trated sulphuric acid. But instead of becoming blue, 
they were uniformly changed to red, and formed red- 
coloured solutions on the addition of water. Future 
inquiries, therefore, must determine whether phenicin 
exists ready formed in nature either in the blue or in the 
purple state. 
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<< Alcohol modifies remarkably the action of snlpkimc 
acid upon indigo. A mixture of three parts of alcobol^ 
of specific gravity 0.84, and two parts of acid, dtssolres 
indigo without rendering it yellow, and the solution may 
even be filtered through strong paper. Probably a 
Urger quantity of pure alcohol might be employed. On 
the addition of water, the indigo is precipitatal without 
alteration ; and if common indigo has been used, resin 
precipitates along with it. It may remain dissolTcd in 
this mixture any length of time without conversion into 
phenicin. A solution of phenicin in sulphuric acid may 
also be mixed with alcohol without precipitation, and the 
acid is rendered incapable of converting it into eerulin.*' 

Mr Holt states, that the solution of indigo in sulphu* 
ric acid is completely deprived of colour, by adding to 
it filings of zinc or iron. Whenever the cdodrless, or 
slightly grey-coloored solution, suffers the contact of air, 
the blue colour reappears. It was previously well known 
that sulphuretted hydrogen blanched the above solution 
of indigo. 



Note HE. p» 61* 

A VALUABLE paper on the cvkivation of woad in £ng« 
land, was published by Mr John Parrisfa, in the ISth 
volume of the Letters of the Bath Agricultural Society. 
It is reprinted in TiUoch's Magazine, vol. xxxviii. p. 45. 



Note FF. p. lis. 

The first person wlio estabKshed, in this country, a 
factory for dyeing the Adrianople madder-red, was M. 
Papillon, who, in the year 1790, obtained a premium 
from the Commissioners and Trustees for Manufactures 
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in Scotland^ for communicating the details of it to Dr 
Black, on condition that it should not be divulged for a 
certain term of years, during which M. Papillon was to 
have the sole use of his own secret. The term being 
expired, the process was published. It resembles pretty 
closely the method described in the text by M. Berthollet. 
Those who wish to compare them, will find M. Papillon^s 
in the ISth Tolnme of Tilloch's Magazine^ p. 45. 

M. Vitalis, in his valuable treatise on dyeing, pub- 
Ushed in lS2d> (C<mrs Elementaire de Teinture)^ has en- 
tered at considerable length into the description of the 
Turkey red dye^ with which bis situation at Rouen had 
made him familiar. I shall here note those points in 
which he appears to difier from M. Berthollet, or is 
more precise. 

In the second operation, he states, that from 25 to SO 
ponnds of sheep's dmig are commooly used for 100 
pounds of cotton yam« The doag is first steqied for 
some days m a ley of soda, of 8^ to 10^. This is after** 
wards diluted with about 500 pinta of a weaker ley, and 
at the same time bruised with the hand in a copper 
basin, whose bottom is pierced with small holes. The 
liquor is then poured into a vat containing five or six 
pounds of fat oil (GaUipoli)j and the whole are well 
mixed. The cotton is washed in this, as prescribed 
by M. BerthoUet. The hanks of cotton yarn are then 
stretehed on perches in the open air^ and turned from 
tisne to time, so as to make it dry equally. After receiv- 
ing thus a certain degree of desiccation, it is carried into 
the drying House, which is heated to 50° Reaumur (144° 
Fahrenheit), where it loses tlie remainder of its moisture, 
which would have prevented it from combining with the 
other mordants, which it is afterwards to receive. What 
is left of the both is called avancesy ami is added to the 
fbUowing bath. Two, or even three dung baths, are^ 
given to the cotton, when it is wished to have very rich 
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colours. When the cotton has received the dung baths, 
care must be taken not to leave it lying in heaps for any 
length of time, lest it should take fire; an accident which 
has occasionally happened. 

Third Operation.^Oil or White Bath. 

This bath is prepared by pouring in six pounds of fat 
oil, fifty pints of soda water, at 1^ or sometimes less, ac- 
cording as, by a preliminary trial, the oil requires. This 
bath ought to be repeated two, threes or even a greater 
number of times, as more or less body is to be given to 
the colour. 

Fourth Operation, — Salts. 

To what remains of the white bath, and which is also 
styled avancesj about 100 pints of soda ley of two or three 
degrees are added. Through this the cotton is passed as 
usual. Formerly, it was the practice to give two, three, 

or even four salts. Now two are found to be sufficient 

« 

Fifth Operation. — Degrai^sage. 

The cotton is steeped for five or six hours in a tepid 
solution of soda, of 1^ at most; it is set to drain, is then 
sprinkled with water, and at the end of an hour is washed, 
hank by hank, to purge it entirely from the oil. What 
remains of the water of degraissage^ serves for the scour- 
ing oxjirst operation. 

Sixth Operation. — Galling. 

For 100 pounds of cotton, from twenty to twenty -five 
pounds of galls in sorts must be taken, which are bruised 
and boiled in about 100 pints of water, till they crumble 
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easily between the fingers. The galling may be done at 
two operations, dividing the above quantity of galls be- 
tween them, which is thought to give a richer and more 
uniform colour. 

Seventh Operation. — Aluming. 

The aluming of 100 pounds of cotton requires from 
twenty-five to thirty pounds of pure alum, that is, alum 
entirely free from ferruginous salts. The alum should 
. be dissolved without boiling, in about 100 pints of river 
or rain water. When the alum is dissolved, there is to 
be poured in a solution of soda, made with the sixteenth 
part of the weight of the alum. A second portion of the 
alkaline solution must not be poured in till the efierves* 
cence caused by the first portion has entirely ceased, — 
and so in succession. The bath of saturated alum, being 
merely tepid, the cotton is passed through it, as in the 
gall bath, so as to impregnate it well, and it is dried with 
the precautions recommended above. The dyers who 
gall at two times, alum also twice, for like reasons. 

Eighth Opcratiofi. — Washing auoai/ the Alum, 

Ninth Operation, — Maddering, 

For twenty-five pounds of cotton, twenty-five pints of 
blood are prescribed, and 400 pints of water. When- 
ever the bath begins to warm, fifty pounds of madder are 
diffused through the bath. Sometimes the maddering is 
given at two operations, dividing the madder into two 
portions. 

Tenth Operation, — Brightening, 

The brightening bath is prepared always for 100 
pounds of cotton, with from four to five pounds of rich 
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oily m pounds of Marseilles white soap, and 600 litres of 
soda water of 2®. 

Eleventh Operation. — Boring. 

This is done with solution of tin, mixed with soap 
water. 

Two systems for the Turkey red are known at Rouen. 
The first is called the grey course, the second the yellow; 
{marche en grisj and marcke enjaune). 

The grey course takes its name from the cotton being 
subjected to the maddering immediately after it has re- 
ceired the oily preparations, and the mordants of galb 
and alum, which give it s^grei/ colour. 

The yellow course is so called, because in this system 
the cotton, after having received a first time the oily pre- 
parations, as well as the mordants of galls and alum, is 
not exposed to the maddering till it has passed a second 
time through the same preparations and the same mor- 
dants, which gives it a yellow colour. It is this second 
manner ot working the Turkey red, which is called, in 
the phraseology of the dye-house, remounting on the galls. 

The following table exhibits the difference which exists 
between these two courses : — 

Grey Course. Tdlow Coune. 

Boiling Boiling 

Dung baths Dung baths 

White baths White baths 

Salts Salts 

Degraissage Degraissage 

Galling Galling 

Aluming Aluming 

Washing off the alum Washing off the alum 

Maddering White baths 

Brightening Salt 
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Grey Cwtxte, YdlowCowrBe. 

Rosing Degraifisage 

Oalling 
Aluming 

Washing off the alum 
Maddering 
Brightening 
Rosing. 
The grey course, as well as the yellov, is susceptible 

of a great many combinations and rarieties, both in the 

order and number of the operations, relative to each. 

The following are some examples with developments, 

which cannot fail to interest dyers. 

Grey Course for 100 pounds of Cotton, 

Scouring in a soda liquor at 1|% or with the waters of 
degraissage at 2^. 

Dung bath^ with 25 pounds of dung, and six pounds 
of oil — stove-drying. 

Dung baih^-^Mliem — drying — ^idem. 

White bothy with five pounds of oil, and soda liquor, at 
1^ l^S or 2®— drying. 

White 6a/i,-^idem-*-drying. 

One or two salis^ the first at 2^, the second at 3^ — 
drying. 

Degraissage in pure water, of a temperature equal to 
that of the atmosphere in summer, and between 15^ and 
18^ Reaumur (66'' and 72'' Fahr.) in winter. The cot- 
ton is kept in the water for an hour or two. It is then 
taken out, wrung at the jack, and dried. 

White bothy as above. 

White baihy idem. 

White bothy idem. 

Degraissagey as above, with this difference, that it is 
washed well before wringing, and then dried. 
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First gallingy with seven pounds of galls in sorts, or 
galls of Istria — drying. • 

Second galling^ with 14 pounds of sumach, which is 
just brought to boil ; it is then refreshed (with cold wa- 
t^r), passed through a sieve, and the cotton is turned 
through as hot as possible — drying. 

First alumingf with IS pounds of purified alum; it 
gets next a slight washing, but is not dried. 

Second alumingj with 12 pounds of the same alum — 
thorough washing — wringing — ^no drying. 

Maddering, with seven quarters of a pound of Pro- 
vence lizari for every pound of cotton. Only 25 pounds 
are dyed at a time, which must be allowed to cool aftei: 
coming out of the boiler before it is washed ; then it is 
to be wrung, but not dried. 

Brightening^ with soda liquor at 1^% or with what 
remains of the water of degraissage ; to which three or 
four pounds of white soap may be added. The cotton 
roust be boiled for four or five hours in a copper closed 
with a cover, but not so tight as to hinder the steam 
from escaping. The ebullition is to be kept up, till a 
pattern, which has been observed from time to time, has 
reached the proper point. The cotton is allowed to cool 
in the boiler, is then well squeezed, washed in the river, 
wrung .at the jack and pin, and, without drying, subject- 
ed to the next operation. 

Mosingi with 12 pounds of white soap, dissolved in a 
sufficient quantity of water. When the soap is dissolved, 
there is poured into the copper a solution of a pound or 
a pound and a half of salt of tin in two pounds of luke- 
warm water, to which about a third of a bottle fboU" 
teille) of nitric acid at 36^ of the areometer has been 
added. It is made to boil for four or five hours, and 
the cotton is withdrawn whenever a pattern has attained 
the proper hue. 
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If the first rosiDg do not bring the cotton to the de- 
sired tint, a second simiUr to the preceding may be 
given ; but only eight pounds of soap should be em- 
ployed. 

Yelk/w Course f in like manner, for 100 pounds ofCoiion. 

Scouring, as in the grey course. 

Two baths qfskeep^s dung, each along with five or six 
pounds of oil-— drying. 

Two white baths, each with six or eight pounds of oil 
-^drying. 

Two salts, each at 2^ of the pese liqueur of Baum^. 

Degraissage, as usual — washing — then drying. 

First galling, with eight pounds of nut-galls — drying. 

First aluming, with 13 pounds of pure alum — wash- 
ing without drying— wringing, and drying. 

Three white baths, each with six pounds of oil— dry- 
ing. 

2\co salts, each at 2^ — drying. 

Second galling^ with fi>ur pounds of galls, and 1 2 pounds 
of sumach — drying. 

Second aluming, with IS pounds of pure alum— dry- 
ing. 

Washing off the alum very carefully — wringing— dry- 
ing or not, at pleasure. 

Maddering, with two pounds of lizari of Provence per 
pound of cotton. 

Brightening, as in the grey course. 

First rosing, as in the grey course. 

Second rosing (if wanted), as in the grey course. 

The system of operations indicated in either of the 
above courses, appears to M. Vitalis so preferable to every 
other, that he wishes dyers to follow them, leaving them 
always at liberty to give baths a little more charged with 
oil, more of them, or some additional salts, &c. 

VOL. in B b 
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The grey course is usually followed for making the 
ordinary Adrianople reds ; and the yellow course is re- 
served for reds of the first quality, in .point of lustre and 
durability. 

It is also by the yellow course that linen or hemp 
must be treated. 

M. Vitalis states, in his Manuel du Teinturierj that the 
bisulphate of potash may be used instead of the salt of 
tin for rosing, and that it gives to the red a peculiar 
shade very agreeable to the eye. In vain, he observes, 
should we attempt to give a fine red with only 25 pounds 
of oil for 100 of cotton. No less than 40 pounds are 
employed, and very commonly 50, or even more. Nor 
will sumach replace the galls; nor will a lower heat 
answer in the drying stove. 

The avances (residuary liquors) in which the cotton 
has been worked after the galling, are good for nothing, 
and must be thrown away. When the Adrianople red 
is finished, the colour is much improved by preserving 
the cotton for one or two months shut up pretty tight in 
hempen bags. This seems to shew that the mordants 
have not completely exhausted their action in the ope- 
ration Itself, and that the affinities between them and the 
colouring matter requires a certain time to produce their 
whole effect' 

A good Adrianople red supports for ten minutes the 
action of nitric acid at 1 8^ of the areometer, without su& 
'fering any sensible change. By letting it remain longer 
in the acid, or by employing a stronger one^ the cotton 
becomes more and more 9range, and finally loses its 
colour. The simple madder reds, exposed to the same 
test, disappear in less than three minutes. 

Cottons which have not been suitably worked in the 
preparations, come oyt of the maddering with a thin 
colour, sometimes of a brick hue. Before brightening 
these cottons, tibey ought to get new oil baths, and the 
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opentim should be repeated as if they had not been dyed. 
The br^htening and rosing will have a little less power 
dian in ordinary eases. Cotton dyed Turlcey red is some- 
times too much charged with oil, and the excess rises in 
time to the surface of the cotton, or of the stuffi made 
firom them. The surface is then sprinkled with small 
white points, which alter the beauty of the colour. This 
inconvenience is remedied by dipping the cotton for 
some time in, or by, passing it or the stniis through, a 
hot bath of soap. Ten or twelve pounds are si^dficient 
fer 100 pounds of materials. 

Cotton yams for warp being more twisted than those 
for woof, require more manipulation to give them an 
equally good colour. 

The object of the scouring, or first operation in the 
Turkey red process, is to free the substances to be dyed 
from an oily or resinous matter, which envelopes their 
fibres, and fills the interstices between their filaments. 
It is this oily or resinous matter which renders these 
substances less white, and which weakens their afSnity 
for water, and for the colouring matters which they are 
tko receive^ The baths of sheep's dung have been sup- 
posed to make the cotton or linen fibres approach more 
to the nature of animal substances. This albumino- 
gelatinous matter, dissolved in the alkaline ley of soda, 
is in the most fiivouraUe state for entering into combi- 
nation with the cotton. 

The white baths, which follow those of dung, co*ope« 
rate with the latter, giving to the cotton the oily priur 
ciple, for which cotton is known to have a great affinity, 
and which moreover enjoys the property of combining 
with the colouring matter. 

But the superfluous quantity of oil, difiused merely on 
the surface of the fibres, would obstruct the assumption 
of the dye, and is therefore to be removed by the &- 
graissage ; an operation much more important than is 
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commonly imagined, and which therefore requires to be 
conducted with every possible care. 

The washings have in general the same object as the 
degraissage^ and require the same attention. 

As to the desiccation, which must be performed after 
the greater part of the operations, its necessity will rea-- 
dily be recognized, by considering that the moisture 
introduced into the cotton by the application of a first 
mordant, would necessarily become an obstacle to the 
introduction and combination of a subsequent mordant. 
For this reason it is not sufficient always to dry in the 
air, but the desiccation must be completed in a stove 
heated to 50^ or 55"" Reaumur (144.*' to 156** Fahn), 
especially during winter, and when the weather is moist. 
• It will be impossible to give a good explanation of the 
process of galling till the principles furnished by the nut- 
galls be more exactly known. It appears certain that 
they contain a peculiar acid, named from them the gaU 
lie. But what is the nature of the tannin which always 
accompanies that acid? The galls probably form not 
only an energetic mordant, by operating directly on the 
cotton which has received the oily preparations^ but abo 
act by attracting the alumina. 

The alum plays a very important part in Turkey red 
dyeing, but its functions are not altogether explained. 
Some drops of the decoction of galls poured into a solu- 
tion of alum determine, according to the late Mr Henry, 
a precipitate of a white colour, which appears to be 
alumina separated from the sulphuric acid. When gall- 
ed cotton is passed through a solution of alum, it may 
therefore be supposed that a portion of the alumina is 
attracted to the cloth by the agency of the galls. The 
temperature of aluming ought to be rather low, viz. 18^ 
or 20** Reaumur (about 75^ Fahr.), since, at a greater 
heat, the alumina might be too rapidly and abundantly 
thrown down, and much of what is so hastily deposited 
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might not combine with the galls. This compound of 
galls and alumina forms a complex mordant, which 
unites with the mordants that the oily principle and the 
dung have already furnished. 

We may also remark, that it is not without reason 
that, in the aluming for Turkey red, the precaution is 
taken of adding to the ordinary alum a certain quantity 
of alkali (an ounce of soda to about a pound of alum). 
Perhaps the oily baths contribute to the fixation of the 
alumina, forming with this earth a species of aluminous 
soap, so much the more permanent, as it is altogether 
insoluble in water. But the alkali must not be caustic, 
as Macquer had conjectured ; for alumina, dissolved from 
alum in a caustic ley, will not answer for furnishing a 
mordant to the Adrianople madder-red. The blood 
adds no colouring matter to the madder in the dyeing ope- 
ration. The dull and dark red which the cotton takes 
in the maddering is by no means an agreeable shade. 
This sombre hue must be removed from it, and a bright 
decided red brought out This effect is obtained by the 
brightening, which lays bare the red tint that had been 
masqued by a brown colouring matter, which is dissolv- 
ed and carried off by the brightening bath. 

By the rasing^ the cotton acquires a lustre and vivacity 
far superior to what the brightening can give. To obtain 
this effect, the cotton is set to boil for four or five hours, 
as has been stated, in a solution of white soap, to which 
a solution of the salt of tin (muriate) is added, along with 
a certain quantity of nitric acid, at S&^ of the areometer. 
It would seem that in this operation the soap and the 
salt of tin mutually decompose one another, — ^that the 
muriatic, as well as the nitric, which are added, seize the 
soda constituent of the soap, — that the oil separated from 
the alkali unites to the oxide of tin to form an acid metallic 
soap, whereby the red is finally brightened, acquiring 
that lustre so pleasing to the eye. 
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The following proeess » that foUowed by a practicd 
dyer of Turkey red in Scotland^ for 1 cwt. of cloth or 
yam. 

First boil the goods with white soap and pearl aah| or 
soda ley. Twelve pounds of white soap are dissolved in 
water in a copper^ along with six gallons of the ley^ pretty 
strong. The boiling is continued for five or six hours. 

dd, The sheep's dung liquor. To make thi% take 
twelve gallons of soda liquor, No. 8. (sp. gr. 1.015), two 
gallons Oallipoli oU, six gallons sheep's dung, twenty-fiMor 
gallons soda liquor, No. 5. (sp. gr. 1.085). 

Tramp the cloth or yam well in this liquor, then hang 
tt in the air to dry, and next in the stove. 

Hiis dunging is repeated a second and a third time as 
above, drying the goods after each repetition. 

The yam or cloth is to be steeped 4111 night in warm 
water, at 100^ Fahr. withv four gallons of soda liquor, 
No. 12. (sp. gr. 1.060). Out of this it is to be vrell wrung 
next mornings hung in the air, and, lastly, dried in the 
stove. 

Take now twdve gallons of weak soda liquor. No. i* 
(sp. gr. 1.015), Grallipoli oil, two gallons, soda liquor. No. 
5. (sp. gr. 1.025), thirty gallons. Tramp the doth or 
yam in this mixture three or four times^ Then put in 
the air, and finish in the stove every time. 

Steep/or clearing away the OiU 

Steep the goods in warm water at UO® Fahr. with four 
gallons of soda liquor for each cwt Wring it out next 
morning, wash well and dry it, when it is ready for die 
galls. 

Gall Liquor. 

Take twenty-fottr or twenty-five pounds of nut-galls, 
and boil them for eight hours. Take the clear liquor. 
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and tnunp the doth or yarn as wMrm through this liquor 
as the skin can bear; wring, put in the air» and then in 
the stove. 

Alum Liquor. 

Take twenty^five pounds of alum^ — dissolve in warm 
water ; add four gallons of soda^ No. 12. (sp, gr* 1.060)* 
Next morning take the clear liquor, put it into a coppery 
and warm it as hot as the hands can bear. Tramp the 
stuff through this liquor, wring, and put in the stove to 
dry. 

Second Aluming as above. 

Steep the alumed goods in lukewarm water all nightf 
next day wash them weU in the river, then they are ready 
for drying. 

To Dye twelve dozen of Cloths, (Pieces). 

Allow two pounds of madder to each pound of cloth, 
bring to the boiling point in an hour, and keep boiling 
for half an hour. Then enter the goods into the copper, 
adding two gallons of blood well mixed. (The blood 
^ould surely be added to the cool, or merely tepid water.) 
Let the goods be now well washed and dried. For the 
cue^ take half soda and half pearl ashes, half a gallon €i 
oil, add as much water as will bring the liquor to No. 6. 
of the hydrometer, (q>. gr. 1,030). But the oil must 
have been previously mixed with twelve gallons of soda 
liquor. No. 3. (sp. gr. 1.015). Put the goods through 
this liquor as throu^ the white bath ; wring and stove- 
dry. . 

For Clearing. 

Fill a cc^per with clean water ; dissolve four or five 
pounds of white soap in it, and half a pound of pearl 
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ashes. Boil slowly from six to eight honrs'; then wash 
and wring the goods. Lastly, fill a copper with dean 
water, adding a pound or two of white soap, and boil the 
goods an hour or two* 

They are now finished. 

Mr John Thomson of Glasgow published in the An- 
nals of Philosophy, toI. viii. p. 46S. some ingenious ideas 
on the theory of the Turkey red process. 

*^ Silk and worsted," says he, ** have a natural ramish 
which cotton does not possess. To supply this defect, 
the repeated immersions, followed by exposure to the 
atmosphere, and to the heated air of a stove, may give 
the oil the proper consistency, by the absorption of oxy- 
gen, for forming a varnish, with which the colouring 
matter unites, and through which it may be said to shine, 
which causes that superior brilliancy which the goods 
attain when they are cleared, or, as it may be called, 
polished. I therefore presume, that the fixedness and 
brilliancy of the colour will depend on the quantity of oil 
imbibed, as every repetition of drying presents new fibres 
to be varnished with an additional quantity ; for I have 
always found, that the permanency was in proportion to 
the numberof manipulations in the saponaceous liquor,and 
a proportionable freedom could also be used in reducing 
or clearing. The white immersions, omitting the sheep's 
dung, are just applying successive coats of varnish. Clear- 
ing is never attempted from the niadder copper, without 
immersing the goods again in soda and oil» and drying 
them in a stove, which I consider to be also supplying 
them with an additional coat.* 

The alkaline ley occasions a greater separation in the 
particles of the oil, by which it combines more closely 
with the fabric of the cloth. The sheep's dung in the 

• In the French procoses grven abore, th« brightening foUows the iiui4- 
Aaring without My intermediate oil steep«-«7ranjto<or. 
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first itmhersiond may serve as a covering or great coat, 
to keep the goods moist for a considerable time, that they 
may more fiilly imbibe the liquor, by preventing the eva- 
poration from being too quick in the great heat to which 
they are exposed. 

After the frequent immersions the cloth feels like lea- 
ther, no doubt from a superfluity of liquor. It is then 
steeped in a ley of carbonate of soda, and afterwards 
well washed and dried, as a preparation for the galling 
and aluming. The astringent principle has been long 
known for darkening and fixing common red colours on 
cotton, by uniting with the earth of alum, and strength- 
ening the basis. To the use of blood in the madder 
copper I attribute nothing ; as in the rancid and putrid 
state in which I have seen it used, were it not for the 
prejudice of the operator, it might be safely dispensed 
with. 

In proof of the above idea, that it is only the oil uniting 
with the earth of alum that is of use, 1 may refer to the 
mode of dyeing that colour in the East, quoted by Dr 
Bancroft;, viz. soaking their cotton in oil, (no matter of 
what description*), during the night, and exposing it to 
the sun and air during the day, for seven successive days, 
rinsing it only in running water, and then immersing it 
in a decoction of galls and the leaves of sumach previous 
to aluming. 

I would therefore request the practical dyer, who 
wishes to arrive at a knowledge of this unaccountable 
process, to give up the idea of animalization, if by it be 
meant impregnating the cloth with an animal matter, 
and by the power of the microscope, or any better me- 
thod, look for the whole truth from some other source 
than chemical analysis. I am at present inclined to 

• Olive oil, hog*8 Uurd melted, oil of scsHunum, &c. have all been used 
with success. 
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believe that it is a mechanical operation united to a die- 
mical, and that the frequent immerdiona in the imperfect 
Boap are equivalent to laying on the first, second, third, 
&c. coats, preparatory to finishing a fine painting in oil. 
A very eminent calico manu&cturer, whom I consulted 
on the Turkey red process, assured me^ that the only 
essential mordants are oil and alumina ; and that bright 
and fast reds, equal to any produced by the usual corn- 
plicated process with sheep's dung, galls, and blood, 
may be obtained without these articles. 

Dyeing Cotton of a SfnoJce^red (rouge enjwni). 

Smoke^red is a name given to a dull red without lustre, 
which resembles the burned red (rouge bruUJ of the 
India handkerchieCs. - To dye this colour, the following 
method will answer. 

1. Preparations of the Adrianople red, according to 
the grey course above prescribed, down to the madder- 
ing, inclusive. 

2. The cotton, when washed and dried, receives a 
strong mordant of acetate of alumina ; that is to say, at 
6^ of the areometer of Baum^, and at a temperature of 
about 7^^ Fahrenheit. Aiter this it is dried, and then 
it receives a good washing. 

8. It is passed through a bath of quercitron of greater 
or less strength. « 

4. After being dried and washed, it is brightened in a 
soda liquor with soap. 

Dyeing Cotton of a Cherry and Rose-red. 

The cherry'-red is pretty certainly obtained by follow- 
ing the process which we shall point out. 
Boiling. 
Bath of sheep's dung. 
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Three white baths, each with 6 or 8 pounds of oil. 

A salt at 2"" Baum^* 

A careful degraissage. 

Oalliug with a decoction of 5 lbs. of nut-galls, to which 
the infusion of 20 lbs« of sumach is added* 

Aluming with S6 lbs, of very pure alum« 

Careful washing away of the alum* 

Maddering with the madder of Cyprus or Sm3mia, in 
the proportion of a pound or pound and a-ha]f for every 
pound of cotton* There may, however, be mixed in, a 
third of Provence madder, with two-thirds of the above 
madders. Brightening, by boiling the cotton for five 
or six hours in a ley of soda, at 1^^ Baum^, in which 
from 8 to 10 pounds of soap have been dissolved. The 
cotton is allowed to cool in the bath, and then washed. 
(The brightening may be also very simply effected, by 
passing the cottoti through a weak solution of chloride 
of potash or lime.) 

Rosing. The cotton is boiled during half an hour in 
six pints of water, in which has been dissolved a pound 
and a-half of salt of tin, pouring in afterwards a bottlis 
(quart) of sulphuric acid, at 30^ Baum^. On coming 
out of the boiler it is washed with care, then boiled 
anew, for three quarters of an hour, in a solution con- 
taining from 15 to 16 pounds of white soap. 

For procuring the rose colour, the strength of the 
brightening is a little increased, and there is employed 
in rosing somewhat more sulphuric acid at first, than 
there is white soap in the succeeding bath. 

The brightening in the oxygenated liquor suits well 
here. The rose may also be given, by using oily pre- 
parations not so highly charged, less mordant, and oon« 
sequently less madder, in the dyeing bath. 

A little experience will remove all obstacles.— *i^fVa/«f« 
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Note GG. p. 154. 

We are indebted to MM. Pelletier and Caventoa 
for a chemical investigation of cochineal, in which its 
colouring matter was skilfully eliminated. Their princi- 
pal researches were directed to the mest^ue cochineal 
(coccus cacti Jf though a few experiments were also made 
on some other kinds. 

Purified sulphuric ether acquired by digestion with it 
a golden yellow colour. This infusion left, on evapora- 
tion, a fatty matter of the same colour. 

Cochineal, exhausted by ether, was treated with al- 
cohol at 40^. After thirty digestions in the apparatus of 
M. Chevreul, the cochineal continued to retain colour, 
although the alcohol had ceased to have any efiect on it. 
The first alcoholic liquors were of a red verging on yel- 
low. On cooling, they let fall a granular matter. By 
spontaneous evaporation, this matter, of a fine red colour, 
separated, assuming more of the crystalline appearance. 
These species of crystals dissolved entirely in water, 
which they tinged of a yellowish-red. Treated with very 
strong alcohol in the cold, they redissolved, leaving a 
^e^animalized brownish matter, to which we shall after- 
wards return, since we shall find this matter in greater 
abundance in the watery decoctions of cochineal previous- 
ly exhausted by ether and alcohol. 

The alcoholic solution of these crystals, thus deprived 
of its animalized matter, is still susceptible of afibrding 
the above crystalline sediment In this state, although 
free from animalized matter, especially when they have 
been redissolved and recovered anew, these crystals do 
not, however, present the colouring matter pure^ as was 
at first believed. If this matter be treated with sulphuric 
ether, one portion is dissolved and colours the ether 
orange-yellow ; and it is only after the ether has ceased 
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to have any action on the mass, and when it comes off 
colourless, that the substance which will not dissolve in 
the ether may be regarded as the colouring principle, if 
not absolutely pure, at least very nearly so. The colour- 
ing principle of cochineal, insoluble by itself in ether, 
may, however, be dissolved in small quantity in this 
liquid through the intervention of the fat crystallizable 
matter, while the latter becomes less soluble in ether, 
as it is enveloped and protected by a quantity propor^ 
tionally greater of the colouring principle. These con- 
siderations led MM. Pelletier and Caventou to make the 
following experiment, in the hope of stripping the colour- 
ing matter of every particle of the fat substance. They 
dissolved a certain quantity of their coloured crystals in 
very strong alcohol, and added ^ a quantity of sulphuric 
ether equal to that of the alcohol employed. The mix- 
ture became turbid, but at the end of some days it had 
grown perfectly clear. It was of a red colonr inclining 
considerably to yellow. A good deal of the colouring 
matter had, however, fallen down on the bottom of the 
vessel, forming an incrustation of a magnificent purple- 
red. This matter, treated with ether, no longer yielded 
any principle; and the properties to be presently detailed 
lead to the belief, that it may be regarded as the colouring 
matter of cochineal in a state of purity. By adding new 
portions of ether to the decanted liquor, a c^tain quan- 
tity of colouring matter may again be thrown down. The 
alcoholic tinctures in which the first crystals were form- 
ed, were evaporated to dryness on the water^bath ; and 
the colouring matter obtained, treated by methods analo- 
gous to the preceding, afforded likewise bX crystallizable 
matter and colouring principle. 

Of the Colouring Principle of Cochineal. 

This matter has a very brilliant purple-red colour ; it 
adheres strongly to the sides of the vessels; it has a 
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granular and foraewbat crystalline aspect, very diftrent^ 
howeyer, from those compoQiid crystals alluded to above; 
it is not altered by the air, nor does it sensibly attract 
moisture. Exposed to the action of beat, it melts at 
about the fiftieth degree Centigrade (128^ Fahr.) At a 
higher temperature it swells up, and is decomposed ivith 
the production of carburetted hydrogen, much oU, aJKl a 
small quantity of water, very slightly acidotoqa. No 
trace of ammonia was found in these products. 

The colouring principle of cochineal is very soluble in 
water. By evaporation, the liquid assumes the appearance 
of syrup, but never yields crystals. It requires of this 
matter a portion almost imponderable to give a perceptir 
ble tinge of bright purplish red to a large body of water. 
Alcohol dissolves this colouring substance, but, as we 
have already stated, the more highly it is rectified, the 
less of it does it dissolve. Sulphuric ether does not dis- 
solve the colouring principle of cochineal, but weak adds 
do, possibly owing to their water of dilution. No acid pr^ 
cipitates it in its pure state. This colouring principle^ 
however, appears to be precipitable by all the acids when 
it is accompanied by the animal matter of the dochined^ 

Acids, however, change the colour of this substance^ 
converting it into a bright red, then a yellowish»red, and 
lastly, a yellow. When the acids have not been too 
concentrated, its proper colour may be restored by satu- 
ration with alkali. Chlorine changes the colour of this 
principle to yellow, and then destroys it altogether. It 
produces no precipitate in its solution, unless it contains 
animal matter. Hence chlorine becomes a uaefiil reagent 
for trying the purity of this colouring substance. Iodine 
acts like chlorine, but more slowly. The alkalis, poured 
into a solution of the colouring principle of cochineal, 
change its hue to crimson violet. If the alkali be imme- 
diately saturated, the original colour is restored, and the 
colouring matter may be recovered without any renmrk- 
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able alteration in its principal properties. If tbe actioii 
of tbe alkali bai been longer continued, or aided by heat, 
the violet shade disappears, and the colour passes back to 
red, and then yellow. In this case, the colouring matter 
is totally altered, for by putting it into contact with those 
metallic salts which form with it insoluble combinations, 
we obtain precipitates entirely di£ferent from those which 
the pure colouring matter produces with the same salts. 

Lime water produces a violet precipitate with the 
colouring matter of cochineal. Barytes and strontites 
do not occasion any precipitate in a solution of tbe co* 
louring matter ; but they change the hue to violet, like 
alkalis. The affini^ of alumina for the colouring matter 
is very remarkable. When that earth, newly precipi-^ 
tated, is put into a watery solution of the colouring prin- 
ciple, this is immediately seized by the alumina. The 
water becomes colourless, and a*fine red lake is obtained, 
if we operate at the temperature of the atmosphere; but 
if the liquor has been hot, the colour passes to crimson, 
and the shade becomes more and more violet, according 
to the elevation of the temperature, and the continuance 
of the ebullition. 

If, before adding alumina to the watery solution of the 
colouring principle, some drops of an acid be poured into 
this, the lake obtained is at first of a brilliant red ; but 
the slightest heat changes it to a violet hue. The same 
eflbct is produced by putting into the solution of the 
colouring principle some grains of an aluminous salt. 
But, on the contrary, if we add to the colouring principle 
a small quantity of ^alkali, potash, soda, ammonia, or their 
subcarbonates, and if we then diffuse through the solu« 
tion some gelatinous alumina, the liquor rendered violet 
by the alkalies returns instantly to the red, by the format* 
Uon of a lake which readily precipitates. In this case, 
we n^ay keep the mixture boiling for a long time, with* 
out making the lake perceptibly violet. This property 

7 
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cannot, however, be quite restored by alkaline saturation,- 
especially if the action of the alkali has been some time 
continued. These facts may serve to explain several 
phenomena which have been observed in the operations 
of the scarlet or crimson dye. 

Most salts exercise on the colouring matter of cochineal 
an action characterized by changes in the hue ; but only 
a small number are capable of precipitating it, when it is 
in a state of perfect purity. 

Nitrate of silver has no action on it. The soluble 
neutral salts of lead change the red colouring matter to 
violet ; and the acetate of lead determines immediately 
an abundant precipitate. Thb precipitate keeps its tint, 
though there be an excess of acetic acid. By passing a 
stream of sulphuretted hydrogen gas through the com- 
bination, it is decomposed, and the colouring matter is 
then obtained in a state ef purity. Protonitrate of mer- 
cury produces a violet precipitate in the solution of the 
colouring matter ; the deutonitrate precipitates less easily 
the colouring matter; what falls is of a scarlet hue. 
C<Nrrosive sublimate has no action on it. The salts of 
copper cause no precipitate, but change the colour to 
violet; and the salts of iron give a brownish tint, with- 
out producing any precipitate. The salts of tin exercise 
on the colouring matter of cochineal a remarkable action. 
The muriatic protoxide of tin forms a very abundant 
violet precipitate in the liquid. This precipitate verges 
on crimson, if the salt contains an excess of acid. The 
muriatic deutoxide of tin produces no precipitate, but 
changes the colour to scarlet red. If ^latinous alumina 
be now added, we obtain a fine red precipitate which 
does not pass to crimson by boiling. 

The salts of lime, barytes, and strontites, perfectly 
neutral, equally change the colouring principle to violet ; 
but no precipitate can be obtained, except with sulphate 
of lime. 
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The aluminous salts, even slightly acidulous, make the 
colour pass to crimson, especially with the aid of heat ; 
none of them produces any precipitation ; they even 
counteract the precipitation of the colouring matter by 
alumina, of which, in that case^ a great excess is required 
to deprive of colour a liquor tinged with cochineal. 
Crimson, or even violet lakes, are then obtained. 

The neutral salts of potash, soda, and ammonia, occa- 
sion a violet tinge, but no precipitate. The salts, with 
excess of acid, as the binoxalate and bitartrate of potash, 
change the colour to scarlet ; but still without precipita- 
tion. 

It appears, therefore, to MM . Pclletier and Caventou, 
that the metals susceptible of several degrees of oxidize- 
ment act like the acids when they are oxidized to a maxi- 
mum, and like alkalies when they are in the lower stage 
of oxidizement ; and that this alkaline influence of cer- 
tain oxides may be exerted in the midst of an acid liquid, 
when these oxides are capable of forming with the colour- 
ing principle an insoluble compound, while it is totally 
destroyed by the excess of acid, if the oxide can produce 
only soluble combinations, as is the case with soda and 
potash. 

Tannin and astringent vegetable matters form no pre- 
cipitates with the colouring principle of cochineal. This 
pure colouring principle was ignited with deutoxide of 
copper, and yielded a gas composed of ninety-eight 
parts of carbonic acid and two of hydrogen. No appre- 
ciable portion of azote was obtained. 

To this colouring principle the name Carminitsm has 
been given, because it forms the basis of the pigment 
called carmine. 

The cochineal, after having undergone the action of 
ether and alcohol, was treated in the digester with water, 
till it ceased to give out colour. There then remained a ' 
translucid, gelatinous, brownish matter, of which some 
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portions were white, insoluble in cold water, giving ap to 
boiling water merely a portion of their substance, without 
any trace of colouring principle. The first watery de- 
coctions were much coloured ; the last were /xilourless. 
The water acts on cochineal, so as to carry off the last 
portions of the colouring matter, and the fat substance 
and to dissolve a portion of the animal matter, which 
constitute, as it were, the basis or skeleton of this insect. 

This white or brownish translucent animal matter, 
when exposed to a moderate heat, dries, takes a homy 
appearance, and can then be kept for a long time ; but 
when, on the contrary, it is left in the moist state, it is 
spontaneously decomposed with the diffusion of a nau- 
seous smell. At a higher heat, it furnishes all the pro- 
ducts of animal matters, and particularly carbonate of 
ammonia. Boiling water slowly dissolves a little of the 
animal matter ; and it putrefies with great readiness* It 
differs from gelatin, in not being thrown down from 
water by alcohol, and in bemg precipitable in whitish 
flocks by all the adds. 

Chlorine precipitates the animal matter of cochineal, 
but iodine produces no sensible efiect on its solution. 
Potash and soda communicate to water the power of 
dissolving this animal matter in abundance. When they 
are neutralized by acid, the matter is recovered; but if 
the acid is in excess, it forms an insoluble compound 
with an animal matter. All the salts with excess of acid 
precipitate the animal matter, and are brought to the 
neutral state. Thus the precipitate seems formed of the 
animal matter and of the acid that is in excess. But 
several of the neutral salts are decomposed by the animal 
matter, and precipitates are obtained containing it, the 
metallic oxide, and the acid. In this way, the salts of 
lead, copper, and tin, act The nitrate of silver also 
possesses this property ; and since this salt does not pre- 
cipitate the colouring matter of cochineal, while it is very 
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sensible in regard to the animal matter, it forms a good 
reagent of the purity of carminium. 

The fat matter obtained by the evaporation of the 
etbereous tinctures is of an orange-yellow colour. The 
first tinctures afforded a fat matter more coloured and 
reddish, proceeding from a certain quantity of carminium, 
which the fat matter had taken up. This fat matter has 
the smell of decoctions (^cochineal. By dissolving it in 
hot absolute alcohol, there was obtained on cooling a 
large quantity of a peaHy crystalline matter, of a rose- 
white colour, sprinkled with red points. By repeated 
solutions and crystallizations, it was rendered colourless ; 
nor did it retain either taste or smell. Insoluble in water 
and cold alcohol, it dissolved in ether, fused at a heat of 
W Cent. (104'' Fahr.), and formed with alkalies well 
characterized soaps. This substance is therefore a fat, 
translucent, crystallizable, similar to what M. Chevreul 
has found in the fats of mammiferse, and which he has 
called stearine. In cochineal, a little elatne is associated 
with it, which is obtained by evaporating off the alco- 
hol. 

The pretended yellow colouring matter of cochineal, 
of which mention is made in some books, does not exist. 
Fat matter, loaded with carminium, has been mistaken for 
it; for carminium affords yellow solutions, when it contains 
a fat matter in a pretty large proportion. Carminium even 
possesses the property of rendering the fat matter soluble 
in water. In fact, if we treat cochineal with boiling 
alcohol, without having exposed it previously to ether, 
we obtain a kind of crystals similar to what are mention- 
ed in the beginning of this memoir, but much more 
loaded with fat matter. These crystals do not readily 
dissolve in water, and the solution is of an orange-yellow 
approaching to red. When treated by the methods 
above pointed out, they are found to be composed of 
carminium and fat matter in a very large proportion ; and 
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though entirely soluble in water, they retain still a little 
animal matter. 

By incinerating cochineal, certain salts were found in 
the residue. Hence the general products are as fol- 
lows : — 

1. Carminium. 2. A peculiar aaimal matter. 3. A fat 
matter, containing stearine, elai'ne, and odorant prin« 
ciple. 4<. Salts, phosphate of lime, carbonate of Hme^ 
muriate of potash, phosphate of potash, potash united to 
an organic acid. 

Second Part. — Of Cochineal in reference to its emjploy^ 

ment in the Arts, 

All the acids form precipitates in the watery decoction 
of cochineal, but these precipitates are stronger in pro- 
portion to the abundance of the animal matter ; hence 
they do not appear, or only after a certain time, when 
the boiling is slight, or the decoction too much diluted. 
The precipitates are generally of a pretty fine colour ; 
but the shade varies according to the acid employed, 
and its quantity. The acidulous salts, such as the bit9r- 
trate and binoxalate of potash, also produce precipitates, 
in the decoction of cochineal. The alkalies change the 
colour to crimson without causing any precipitate ; they 
even redissolve the precipitates occasioned by the acids. . 

If we add to water in which cochineal is to be boiled 
a certain quantity of alkali, there is then dissolved a 
much larger quantity of the animal matter; and when 
we thereafter add some acid, a much more abundant 
precipitate takes place. These precipitates are common- 
ly of a beautiful red. By drying they take so deep a 
colour as to appear brown ; but on diffusion through 
water, they recover their brightness. The alkali appears 
to act in the decoction, not only as a solvent of the 
animal matter, but likewise by modifying the colouring 



THE SECOND VOLUME. 405 

matter. These precipitates are perfectly pure carmines. 
The neutral alkaline salts, and most of the metallic, act 
on this decoction as on the solution of carmine. 

It has been remarked, that the decoction of cochineal 
can be kept a long time without alteration. It is known 
that carminium cannot pass into the putrid fermentation, 
but the animal matter is very easily decomposed. This, 
however, in the decoction of cochineal, seems to be pre* 
served from change by its union with the colouring 
matter, 

On Carmine and Carminated Lakes, 

The process foUowcfd in Germany for making carmine, 
which consists in pouring a certain quantity of solution 
of alum into a decoction of cochineal, is the most simple 
of all, and affords an explanation of the formation of 
carmine, which is merely the carminium and the animal 
matter precipitated by the excess of acid in the salt, 
which has taken down with it a small quantity of alumi- 
na ; but it appears that alumina ought not to be regarded 
as essential to the formation of carmine. In fact, by 
another process, called by the name of Madame Cenette 
of Amsterdam, the carmine is thrown down, by pouring 
into the decoction of cochineal a certain quantity of the 
binoxalate of potash. When carbonate of soda is added, 
then carminated lake also falls down. That carmine is 
a triple compound of animal matter, carminium, and an 
add, appears from the circumstance, that liquors which 
have afforded their carmine, when a somewhat strong 
acid is poured into them, yield a new formation of car- 
mine by the precipitation of the last portions of the 
animal matter. But whenever the whole animal matter is 
thrown down, the decoctions, although still much charged 
with the colouring principle, can afford no more carmine. 
Such decoctions may be usefully employed to make car- 
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minated lakes, saturating the acid with a slight excess of 
alkali) and adding gelatinous alununa. The precipitates 
obtained on adding acids to the alkaline decoctions of 
cochineal, are therefore true carmines, since they do not 
contain alumina; but the small quantity of alumiiu 
which is thrown down by alum in the manufacture of 
carmine, augments its bulk and weight. It gives besides 
a greater lustre to the colour, even from diluting and 
weakening it a little. 

The carmines found in the shops of Paris were ana- 
lyzed, and yielded the same products. They decom- 
posed by the action of heat, with the diffusion at first of 
a very strong smell of burning animal matter, and then 
of sulphur. A white powder remained, amounting to 
about one^tenth of the matter employed, and which was 
found to be alumink. Other quantities of carmine were 
treated with a solution of caustic potash, which complete^ 
ly dissolved them, with the exception of a beautiful red 
powder, not acted on by potash and concentrated acids, 
and which was recognized to be red sulphuret of mer- 
cury or vermilion. This matter, evidently foreign to 
the carmine, appears to have been added, in (M'der to 
increase its weight. 

The preceding observations and experiments seem cal- 
culated to throw some light on the art of dyeing scarlet 
and crimson. The former is effected by employing a 
cochineal bath, to which there have been added, in de- 
terminate proportions, acidulous tartrate of potash, and 
muriatic deutoxide of tin. The effect of these two salts 
is now well known. The former, in consequence of its 
excess of acid, tends to redden the colour, and to preci- 
pitate it along with the animal matter : the latter acts^ in 
the same manner, at first by its excess of acid, then by 
the oxide of tin which falls down also with the carmine 
and animal matter, and is fixed on the wool, with which 
it has of itself a strong tendency to combine. MM. 
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Peltetier and Caventou remark) that <^ to obtain a beau- 
tiful shade^ the muriate of tin <H^ht to be entirely at the 
maximum of oxidizement; and it is in reality in this 
state that it must exist in the solution of tin prepared 
according to the proportions prescribed in M. Berthol- 
let*s treatise on dyeing." 

We hence see, why, in dyeing scarlet, the employment 
of alum is carefully avoided, as this salt tends to convert 
the shade to a crimson. The presence of an alkali would 
seem less to be feared. The alkali would occasion, no 
doubt, a crimson-coloured bath ; but it would be easy 
in this case to restore the colour, by using a larger quan- 
tity of tartar. We should, therefore, procure the advan- 
tage of having a bath better charged with colouring mat- 
ter and animal substance. It is for experience on the 
large scale to determine this point As to the earthy 
salts, they must be carefully avc»ded : and if the waters 
be selenitish, it would be a reason for adding a little 
alkali. 

To obtain crimson, it is sufficient, as we know, to add 
alum to the cochineal bath, or to boil the scarlet cloth 
in alom water. It is also proper to diminish the dose of 
the salt of tin, since it is found to counteract the action 
of the alum. 

The alkalies ought to be rejected as a means of chang- 
ing scarlet to crimson. In fact, crimsons prepared by 
this process cannot be permanent colours, as they pass 
into reds by the action of acids. 



Note HH. p. 154. 

According to M. Von Grotthuss, carmine may be de- 
prived of its golden shade by ammonia, and subsequent 
treatment with acetic acid and alcohol. Since this fact 
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was made known, M. Herschell, colour-maker at Hallci 
has prepared a most beautiful carmine* 



Note II. p. 176. 

Chemical examination of Kermes (coccus illicis) by 

(7. L. Lassaigne. 

On applying to these insects the processes employed 
by MM. Pelletier and Caventou in the analysis of cochi- 
neal, M. Lassaigne obtained analogous results. 

Kermes, treated with boiling sulphuric ether, yielded a 
yellow fat matter, which may be obtained in an insulated 
state by evaporation of the solvent; and a little of its red 
colouring matter may be carried off by digesting it in 
cold alcohol of S0° Baum& This fat substance is ino- 
dorous, of a slightly styptic taste, without action on 
litmus infusion, fusible at 45^ Cent. (113° Fahr.), and 
easily saponified by alkalies. 

Kermes, exhausted by ether, yields to alcohol, by 
means of heat, a colouring matter and a brown animal 
matter. On cooling, the latter is precipitated in reddish 
flocks, mingled with the colouring matter carried off by 
the alcohol. ^ The alcoholic solutions, when evaporated 
in a glass retort, leave the colouring matter of kermes ; 
but to procure it perfectly pure, it must be several times 
redissolved in alcohol. 

This matter has a very deep purple red colour. It 
has a granular aspect, and crystalline fracture. The air 
has no action on it. Its powder possesses a beautiful 
vermilion hue. 

Sulphuric ether does not effect its solution; but 
water and alcohol dissolve it in any proportion. The 
more concentrated the latter is, however, the less is its 
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solvent faculty. Reagents affect this matter likei carmi- 
nium^ to which it bears a close resemblance. 

Kermes, after having been treated successively by 
ether and alcohol, remains a little coloured. On boiling 
it with water, the last portions oF colouring .matter may 
be removed, and there remains a brownish animal mat- 
ter, in semitransparent scales, very slightly soluble in 
water, and possessing all the properties of the animal 
matter of the cochineal. 

It hence appears, that kermes has a chemical com-, 
position, very analogous to that of cochineal. — Annates 
.de Ckimie et Physique^ xii. 102. 



Note KK. p. 181. 

Seed-lag is obtained in the following manner. When 
the lac has been separated from the stems (sticks) to 
which it naturally adheres, and is reduced to a coarse 
powder, the silk and cotton dyers extract its colours as 
much as they can by means of water ; and to the hard 
and yellowish resinous powder which remains, and which 
resembles in some measure mustard-seed, the name of 
seed-lac is given. 

Shell-lac is procured by melting seed-lac in a cotton 
bag, above a glowing charcoal fire: when the lac is 
jnelted, it is forced through the bag by twisting it, and is 
received on the smooth trunk of a tree. The resin being 
the most fusible portion of the lac, passes through the 
bag in a state of great purity. 

The lac-lake contains, besides the colouring matter of 
the lac, about a third of its weight of resin, a sixth of 
alumina, and much earthy matter. 

Mr Bancroft has given a full account of the mode of 
preparing lac-ldke. Lac-lake is prepared in India, from 
stick-lac reduced to powder, by repeated affusions of 
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boHiog water containing a large quantity of aoda ; but 
this addition of soda, although it disposes the water to 
extract the colouring portion of the lac much more 
copiously, occasions a considerable solution of resin, which 
is afterwards precipitated, intimately combined with the 
colouring principle, by the alum employed in its preci- 
pitation. Hence the la&*lake, besides its colouring mat- 
ter, contains, as previously stated, different proportions 
of resin and alumina. The proportion of resin may be 
estimated at one-third of its weight, and that of alumina 
at one-sixth. It contains, likewise, a portion of vegetable 
matter derived from the mucilaginous bark of an Indian 
tree called lodu^ which is supposed to be useful in several 
respects. But this point has not been hitherto decided. 
Considerable but variable proportions of sand, and other 
earthy matters, are usually added to the lac^lake by the 
manufacturers, to increase its weight. 

The lac-lake^ after being ground to a fine powder in 
proper mills, is put into wooden troughs with water, 
where it settles, and the colourless supernatant liquor is 
drawn off. The sediment or moistened powder must then 
be put into a leaden cistern, where it is diffused through 
dilute sulphuric acid, whereby a limpid solution of the 
colouring matter is obtained. Thus it is separated from 
the foreign substances, resinous or earthy, and rendered 
capable of application to stufis. Sulphuric acid possesses 
the property of destroying the bad effects of the resin, 
much better than the muriatic* 

For dissolving the colouring matter in this way, three 
pounds of oil of vitriol, specific gravity 1.845, are required 
for every four pounds of the dry lac-lake before it was 
milled. The ground and moist lac-lake should not con- 
tain more than twice its weight of water. The sulphu- 
ric acid is in that case added, and perfectly mixed with 
the moist powder, stirring up and agitating with a strong 
rod or ladle of glass or lead. But if the lac4ake has 
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been ground without being moistened^ it will be proper, 
before adding the add, to dilute this with twice its weight 
of water* When the preceding mixture is made, it must 
be 1^ in repose for twenty-four hours in summer, and 
forty-eight in winter. Then a gallon of boiling water 
must be added for every pound oflaolake (weighed dry), 
and the whole must be well mixed. After leaving the 
mixture at rest for tweoty*four hours, the limpid coloured 
solution ought to be drawn off into another leaden vessd, 
and the same quantity of boiling water poured upon the 
residuum. This mixture, after being well stirred, is to 
be left at rest for twelve hours as before, and then the 
dear liquor may be drawn off. The same quantity of 
boiling water may be again thrown on the residuum, 
which after repose is to be separated. This treatment 
is to be repeated as long as boiling water acquires colour. 
When this ceases, a little of the residuum is to be mixed 
with one-half its weight of carbonate of soda dissolved in 
a little water, and if the whole colouring matter has not 
been extracted, it will become redf and will deepen in 
colour* If after this trial there should seem to remain a 
quantity of colour worthy the trouble of extraction, the 
xenduum should be mixed with from one-sixth to one- 
fourth of the quantity of sulphuric acid primitively em- 
ployed, and after leaving the mixture at rest for twelve 
hours, boiling water is to be poured on it, as above 
directed* This operation may be resumed till the whole 
of the colouring matter has been extracted. 

The coloured liquid being now all collected in the 
same vessd, there must be very exactly mixed into it two 
pounds of pure lime, well calcined and reduced to a fine 
powder, for every five pounds of sulphuric acid contained 
Ri the liquor. This quantity of lime will be sufficient to 
neutralize four-fifths of the add, and to carry it down (in 
the form of sulphate of lime) without any colouring ntat^ 
ter. The supernatant liquid is then to be decanted, and 
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.tbe remaining fifth of acid which it contains, disposes 
the colouring matter contained in the liquor better to 
penetrate and impregnate the stuff. This liquor or solu- 
tion of lac colour may be called No. 1. This may be 
employed without any difficulty in dyeing, as if it were a 
weak decoction of cochineal, along with the mordants and 
other acids to be presently described. We shall merely 
observe at present, that two-thirds of the sulphuric add 
prescribed for the lac^lake will be sufficient for extract- 
ing the colour of the Utc dye ; but although neither 
the labour nor the expense of extracting the colouring 
matter of either of these substances be considerable, it is 
probable that. the greater number of dyers will deem it 
sufficient to subject the lac-lake^ or the lac dye^ to the 
action of sulphuric acid, so as to deprive the resinous 
portions of their adhesive property : in this case, the co- 
louring matter becomes soluble in the dyeing liquor, and 
may be applied to the stuff, without any previous separa- 
tion of the resinous and other matters insoluble in these 
preparations. 

For this purpose, one pound of sulphuric acid at roost^ 
should be employed for every two pounds of lac-lake 
weighed in its dry condition ; two-thirds of a pound will 
be sufficient for two pounds of the lac dye. Each of 
these substances being moistened and milled, as we have 
already explained, ought to be mixed in a leaden vessel 
with the determinate proportion of sulphuric acid. After 
having stirred them well at different times, the mixture 
must be left at rest for at least twenty-four hours in sum- 
mer, and thrice this time in winter. After this, it will 
be proper to employ it immediately in the manner to be 
presently pointed out. The cost of the preparaticm may 
be estimated at 20 per cent, independent of the expeoiie 
of grinding. This preparation of lac-lake or the lac dye, 
miiy be called No. 2. 
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From two to three pounds of lac-lake^ according to the 
qnality, and perhaps a little less of the lac dye, can pro- 
duce the efiect of a pound of cochineal ; but to give the 
greatest vivacity to the colour, a sixth or an eighth of 
nitromuriate or other solution of tin, must be used in 
the dyeing more than is employed with cochineal, be* 
cause the alumina, by which the colour of the lac was at 
first precipitated, and of which a portion has been redis- 
solved and retained by the sulphuric acid, and in the 
operation just described, would give to the colour a crim- 
son tint, unless the oxide of tin be employed in such 
quantity as to repel, by its superior attraction (affinity), 
the alumina, and prevent it from becoming attached to the 
stuff and to the colouring matter. 

It is admitted, that the colour extracted from lac re« 
sists the action of acids much better than cochineal. Be- 
sides this advantage^ the scarlet colour may be obtained 
better and cheaper with this substance at a single opera- * 
tion* For this purpose, we must put into a vessel of 
block tin a sufficient quantity of clear soft water, to 
which we add one pound of tartar, or, which is better, 
powdered cream of tartar, for every ten pounds of stuff, 
with as much either of quercitron bark in powder, con- 
tained in a bag, or otherwise fustet {rhus cotinus) in 
chips, also enclosed in a bag. These ingredients will- 
produce abundance of the yellow colour. Having raised 
this composition to the boiling point, we roust add nitro- 
muriate of tin, or any other solution of this metal, with a 
suitable quantity of the colour of lac^lake No* 1 . or of that 
of No. 2* This mixture being thoroughly made, the 
stuff, previously cleaned and moistened, is to be thrown 
into the bath, and turned through it by a winch, as is 
usually practised, till it has acquired sufficient body and 
brilliancy of colour. This commonly takes place in an 
hour, if the liquor be kept constantly boiling. To pre- 
vent any chance of imperfection in the dye, a little more 
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)ao colour should be used for each operation, since the 
superfluity will serve, without any loss, for the other 
pieces of stuff which are to be dyed in the sequel. 

If it be judged proper to neutralize a portion of the 
sulphuric acid employed in preparing No. 2. to prevent 
the harshness which the acids are supposed to give to 
goods, this may be done by the addition from time to 
time of carbonate of soda, not exceeding a pound, or a 
pound and a half, for every pound of sulphuric acid that 
was employed. 

If one*fourth part of the solution No. 1. or of the pre* 
paration No. 2. be kept out, and there be added, tcwards 
the end of the process, a quarter of an ounce of cochineal 
for every pound of stuff to be dyed, we shall obtain a co- 
lour equal in vivacity and beauty to scarlet dyed entirely 
with cochineal. 

When a stuff is dyed with the lac4ake on purpose to 
change its shade afterwards to a bright rose, to a crimson 
or purple, neither quercitron nor fustet should be used, 
nor more than half the quantity of tartar. The stuff 
dyed without these ingredients is to be thereafter washed, 
and put into a clean vessd, along with warm water, con- 
taining a moderate portion of carbonate of soda in solu- 
tion, or ammonia. If a more decided purple be wanted, 
we must add a little archil to the bath, or alkaline liquor, 
and then proceed as usual. But as the colour of archil 
is not sufficiently permanent, dyes partaking more or less 
of the purple, moderately beautiftil and fast, may be ob- 
tained directly, by adding to the bath composed of No. 1. 
or No. 2. a suitable proportion of a decoction of logwood. 
This addition need not, however, be made before the 
end of the operation ; and when logwood is to be used, 
neither ftistet nor quercitron are needed ; but as tartar 
renders the colour of logwood more durable, it becomes 
necessary, and the solution of tin is indispensable. We 
must, however^ beware of turning the stuff with the winch 
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in the bath, before the logwood be added, and thoroughly 
mixed with the liquor. 

If a stuff be dyed with one of the preparations No. 1. 
otr No. 2. ; if pulverized quicklime in sufficient quantity 
to neutralize the acid be added to the bath ; and if the 
boiling be kept up for a quarter of an hour, a good crim- 
son may be obtained without any solution of tin, or other 
ingredients, that are required for scarlet. In this case, 
the alumina redissolved by the sulphuric acid, and the 
sulphate of lime, serve for mordants. 

Mr Hatchett, in his admirable memoir on lac, pub- 
lished in the Philosophical Transactions for 1 804, states 
the composition of stick-lac to be, 



Colouring extract. 
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Vegetable gluten. 

Wax, with a little colouring extract, 
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,. , 5- 5 of colounne matter, 

him only y ® 

500 shell-lac, 2.5 

454.5 resin. 

Mr Hatchett in that memoir states, that the colouring 
extract of lac is insoluble in ether, scarcely soluble in 
alcohol, and slightly so in water, but readily in sulphuric 
acid, forming a deep brownish-red solution, which being 
diluted with water, and saturated with potash, soda, or 
ammonia, becomes changed to a deep reddish purple. 
Strong acetic acid dissolves it with great ease, and forms 
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a deep brownish-red solution. The lixivia of potash, 
soda, and ammonia, act powerfully on this substance, 
and almost immediately form perfect solutions, of a beau- 
tiful deep purple colour. Pure alumina put into the 
aqueous solution does not immediately {)roduce any effect; 
but upon the addition of a few drops of muriatic acid, 
the colouring matter speedily combines with the alumina, 
and a beautiful lake is formed. Mr Bancroft states, that 
muriatic acid does not answer so well as sulphuric, in 
preparing tlie lac dye. 

Muriate of tin, says Mr Hatchett, produces a fine 
crimson precipitate, when added to the aqueous solution. 
A similar coloured precipitate is also formed by the ad- 
dition of solution of isinglass. Probably the tannin thus 
indicated was afforded by the small portions of vegetable 
bodies, from which the stick-lac can seldom be completely 
separated. 

Twenty grains of borax, dissolved in four ounces of 
water, form a liquid capable of dissolving 100 grains of 
shell-lac. This solution of lac in water, mixed with va- 
rious colours, as vermilion, fine lake, indigo, prussian 
blue, sap-green, or gamboge, forms an excellent vehicle 
for their application to paper, since, when it dries, the 
^colour cannot be removed with a moistened sponge. The 
Indians ^ake an ink by mixing the above vehicle with 
lamp-black. 



Note LL. p. 204-. 

M. P. A. de Bonsdoi*ff has pointed out several new 
applications of brazil wood as a chemical reagent It 
may enable us to distinguish one acid from another. 
Sulphuric acid concentrated, or diluted with three parts 
of water, instantly gives to paper stained with brazil 
wood a bright rose colour, which, attracting humidity 
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frbm the air^ gradually passes to orange. More dilute^ it 
gives a dirty yellow. Nitric and muriatic acids act like 
the sulphuric. Sulphurous acid gas blan<;hes the colour. 
Concentrated hydriodic acid yields a rose colour, which 
becomes first yellow on the edges, and finally throughout. 
Diluted acid gives a fading yellow. Fluoric acid, or 
fluosilicic, causes a clear red colour. Diluted, it instantly 
produces a fine lemon-yellow colour, which in the space 
of a minute disappears, and soon leaves a tint of greenish- 
grey, which, observed by transmitted light, is of an olive- 
green. When exposed to the gaseous acid, the paper 
passes through these transitions of colour, a phenomenon 
which does not occur with the other acid vapours. 
Fluoboric acid has the same habitudes. Boracic acid 
does not act at first, but by and bye the colour of the 
paper becomes pale, and ends in a white, bordering a 
very little on red* If boracic contain traces of the sul- 
phuric, a marked yellowish colour is formed, which soon 
disappears. Concentrated phosphoric acid gives a rose 
colour, which, in the air, slowly changes to orange. 
Dilute, it yields a permanent yellow. Hypophosphorouq 
gives a red, which passes through yellow to white. Con- 
centrated arsenic acid produces a pretty durable rose 
colour; diluted, a fugitive yellow. Arsenioud acid has no 
sensible efiect. Concentrated acetic acid gives instantly a 
sombre yellowish colour, which immediately disappears, 
and is succeeded by a pale violet colour, which, viewed 
by transmitted light, is a very deep violet-red ; diluted, 
a yellowish colour, becoming violet-red. When this 
acid is mixed with the sulphuric, a yellowish colour 
appears, instead of violet-red. Acetic acid, containing 
no more than ^^-^ part of sulphuric, afibrds a very per- 
ceptible yellowish colour. Citric acid, a beautiful per- 
manent yellow. Tartaric and malic acids, a yellow 
becoming dirty. Concentrated oxalic acid, an orange 
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colour becoming slowlj yellow ; diluted, a dfirable yel- 
low. 

Woollen clothy plunged into a boiling bath of brazil 
wood, tben drained, and dipped for some minutes in a 
dilute phosphoric or citric acid, or what is cheaper and 
equally good, in a dilate bisulphate of lime, takes a very 
lively yellow dye, which resists washing with aoq). Silk 
may be dyed by the same process, but cotton or linen 
cannot. 

The bright fugitive red, called fancy-red, is given to 
cotton by Nicaragua, or peach wood, a cheap kind of 
brazil wood* 

The cotton bdng scoured and bleached, is bcHled 
with sumach. It is then impregnated with, a solution of 
tin (at 5^ Baum^, according to Vitalis). It should now 
be washed slightly in a weak bath of the dyeing wood, 
and lastly worked in a somewhat stale infusion of the 
peach or brazil wood. When the temperature of this is 
lukewarm, the dye is said to take better. Sometimes 
two successive immersions in the bath are given. Jt is 
mm wrung out, aired, washed in water, and dried. 

M. Vitalis says, that his solution of tin is prepared with 
two ounces of tin, and a pound of aqua regia made with 
two parts of nitric acid at 24*^ Baum^, and three parts 
of muriatic acid at ^S"". 

For a rose colour, the cotton is alumed as usual, and 
washed from the alum. It then gets the tin mordant, 
and is again washed. It is now turned through the dye- 
bath — an operation which is repeated if necessary. 

Wotpurplef a little alum is added to the brazil bath. 

For amaranth, the cotton is strongly galled, dried, 
and washed. 2. It is passed through the black cask 
f tonne au noirj till it has taken a strong grey shade. 
3. It receives a bath of lime water. 4. Mordant of tin. 
5. Dyeing in the brazil wood bath. 6. The two last 
operations are repeated. ' 
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The following example of a spirit red, directly applied 
in calico printing, is given in Rees' Cyclopaedia, article 
Colour : — 

Prepare an aqua regia, by dissolving two ounces of 
sal ammoniac in one pound of nitrous acid, sp. gravity 
1.25. To this add two ounces of fine grain tin ; decant 
it carefully off tbe sediment, and dilute it with one-fourth 
its weight of pure or distilled water. 

To one gallon of water add one pound of cochineal, 
ground as fine as flour ; boil half an hour ; then add two 
ounces of finely pulverized gum dragon ftragacantkjj and 
two ounces of cream of tartar ; and stir the whole till it 
is dissolved. When the liquor is cool, add one measure 
of the preceding solution of tin to two of the cochineal 
liquor, and incorporate well by stirring. Apply this 
with the pencil or block ; suffer it to remain on the doth 
six or eight hours; then rinse off in spring water. This 
colour will be a bright and beautiful scarlet. 

2. Boil twelve pounds of brazil chips during an hour, in 
as much water as will cover them. Draw off the decoc- 
tion, pour on fresh water, and boil as before. Add the 
two liquors together, and evaporate slowly down to one 
gallon. To the decoction, while warm, add four ounces 
of sal ammoniac, and as much gum dragon, or Senegal, 
as will thicken it for the work required. When cool, 
add one of the solution of tin above described to four, 
six, or eight of the brazil liquor, according to the colour 
wanted. Suffer it to remain for 18 or 20 hours on the 
cloth ; then rinse off in spring water as before. The 
colour will be a pale and delicate pink. If it be required 
deeper, the decoction must be made stronger, and used 
in the proportion of three or four to one of the solution 
of tin. Nicaragua or peach wood, though not so rich 
in colouring matter as brazil, yields a colour, however, 
which is, if possible, more delicate and beautiful. 
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Note MM. p. 213. 

1)r Dingler, manufacturing chemist at Augsburg', 
gives the following prescription for dyeing with brazil 
woods of inferior qualities, and clearing these dyes of 
their tawny pigment. The watery infusions of these 
poorer dyewoods are to be evaporated till froip four parts 
of wood by weight there remain only 12 or 15 of liquid. 
When this liquid has cooled, we must pour into it, after 
12 or 18 hours, two parts of skimmed milk. After stir- 
ring this mixture well, we boil it for a few minutes ; then 
pass it through a piece of thick flannel. The tawny 
colour will be then seen to attach itself to the caseous 
part of the milk, which spontaneously precipitates from 
this decoction, without occasioning the least loss in the 
quantity of red colour. The remaining red is of a pure 
tint. Perhaps this process might be useful with mad- 
ders, which are supposed to consist of the same two 
colours. Two pounds of milk are sufficient for six or 
eight pounds of young woods. 



Note NN. p. 218. 

The colouring principle of logwood was discovered by 
M. Chevreul, and called Hematin. 

Ground logwood is to be digested in water at a tem- 
perature of from 120° to ISO** Fahr. After a few hours 
the liquor is filtered and evaporated to dryness. The 
residuum is put into alcohol of 36^ Baum6 for a day. 
After this he filters the new liquor, concentrates it till 
it thickens, pours into it a little water, exposes it anew 
to a gentle evaporation, and then leaves it to itself. By 
this means he obtains a pretty large quantity of crystals 
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of hematifif which, to be rendered pure, need only be 
washed in alcohol and dried. 

This substance is crystalline, of a rosy-white, very 
brilliant when viewed through a lens, having a' taste 
slightly astringent, bitter, and acrid. 

Exposed to the action of fire in a retort, hematta 
affords all the products of animal substances, and, besides, 
a small quantity of ammoifta, which proves that it con- 
tains azote. 

Boiling water dissolves it easily, taking an orange-red 
colour, which passes to yellow by cooling, but which may 
be restored by heating the solution anew. When this is 
evaporated, crystals of hematin are formed. On adding 
to it some acid very gradually, it changes to yellow and 
then to red. Sulphurous acid yellows and then blanches 
the colour. 

Potash and ammonia cause the solution of hematin 
to take a purple red ; if a great excess of these alkalies 
be added, the colour becomes violet-blue, then brown- 
red, and finally yellow-brown. The hematin is now 
decomposed ; it cannot be recovered by acids. 

If a current pf sulphuretted hydrogen gas be passed 
through water charged with hematin, it takes a yellow 
colour, which vanishes after a few days. The sulphuret- 
ted hydrogen appears. to act by combining with the 
hematin, and not by deoxidizing it. This is easily, 
verified by putting into a small jar, filled with mercury, 
a certain quantity of the blanched solution, and then in- 
troducing a bit of pure potash. This melts, combines 
with the sulphuretted hydrogen, and the colour of the 
hematin immediately reappears. 

Prot6xide of lead, protoxide of tin, hydrate of tri- 
toxide of iron, hydrate of copper, hydrate of nickel, 
oxide of zinc and its hydrate, flowers of antimony, oxide 
of bismuth, combine with hematin, and give it a blue 
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colour^ with a loss of the yiolet shade. The deutoxide 
of tin acts on it in the manner <^ the mineral acids^ 

H^natin precipitates glue from its solution^ under 
the form of reddish flocks* 

M. Chevreul proposes it as a good reagent for Acids. 
''^Annales de Chimie^ Ixxxt. p. 128. 



Note OO. p. 241. 

Dr John, of Berlin, gives the following as the results 
of his examination of annotto. The grains of Rocou 
contain an aroma, an acid, resin combined with the 
colouring matter, vegetable mucilage, fibrin, coloured 
extractive, aild a peculiar matter which approaches to 
mucilage and extractive. This analysis explains the 
reason why an alkali is added to annotto when it b em- 
ployed in dyeing. The alkali combines with the resin, 
and forms a soap which dissolves in water. The alkali 
acts likewise on the colouring ikiatter, and renders it more 
lively. 



Note OO. p. 251. 

The application to stuffs of colours derived from the 
mineral kingdom, is one of the most marked improve- 
ments in modem dyeing. Mr Raymond received from 
the French government, in 1811, 8000 francs, as a re^ 
ward for communicating to the public his process for 
dyeing silk of a uniform, fast, and bright pnissian blue 
colour. 

By A gentle calcination till sulphurous acid fumes be- 
gin to appear, he first converts copperas into the red 
sulphate of trdn. This he dissolves in sixteen times its 
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weight of warm water, and filters, when he has a clear 
solution of a lively yellow colour, bordering on red. 
The silk, prepared as for the indigo dye, is to be put 
into the solution of iron, and left there a shorter or 
longer time, according to the shade of blue that is want^ 
ed* It is then taken out of the vat, and wrung very dry 
over a pole placed above the vat The silk is next car- 
ried to the stream, to be thoroughly cleansed, which is 
effected by twice beetling it, and plunging and agitating 
it each time in the running water. The water now 
wrung out of th^ silk should not be able to a£Pect solu- 
tion of ferroprussiate of potash. An ounce of green 
copperas will furnish red sulphate sufficient for a pound 
of water. Dissolve in pure water, heated to 60^ Reau- 
mur (167^ Fahr.), and put into a deal vat, or tub, one 
ounce of ferroprussiate of potash for every twelve ounces 
of silk to be dyed. When the prussiate is entirely dis- 
solved, add one part, or even rather more, of muriatic 
acid, at about 21^ Baum^ stirring the mixture well. 
When the liquor has acquired a greenish colour, the silk 
must be immediately plunged in it, and stirred about for 
some minutes, after it has been well wrung and disposed 
upon poles, in the same manner as for the iron mordant. 
The silk having received in an equal manner the dye 
of Prussian blue, it is taken out of the prussiate vat, and 
aftejL being well wrung on a pole above the vat, it is 
taken to the river, where it must receive two or three 
beetlings, and must be plunged and agitated each time in 
the water, (in the same manner as for dyeing black), in 
order to free it entirely from any portion of prussiate of 
iron that is not truly combined in it, and which, by re- 
maining partly interposed in the silk, would cause it to 
dye the water blue, and also to produce stains of blue on 
any white body on which it is rubbed. 50^ Reaumur 
(14.40 Fahr.) is the most suitable temperature for the 
prussiate bath. Should the bath of prussiate of potash 
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become of a blue colour, when the silk is dipped into 
it, it is an indication . that it contains either too much 
prussiate or muriatic acid, or that the silk, after passing 
through the mordant of oxide of iron, had not been 
sufficiently cleaned in the river. 

Lastly, the silk being well washed in the stream, and 
thoroughly wrung with the hands, is to be placed loosely 
on the poles, as in the preceding operations ; after which 
it must be well stirred and agitated in a large vessel, 
three-fourths filled with cold water, and to which must 
be added, for a hundred pounds of sHk, two pounds of 
ammonia (water of), marking 21^ of Baum6's spirit 
hydrometer. The blue colour will immediately become 
at least three shades deeper, taking a much richer and 
brighter tint, at the same time fixing more perfectly in 
the silk. This change is e£Pected in a few minutes. The 
silk must then be wrung by hand, and ilnsed in running 
water without beating. After this it is dried on the 
poles, in the same manner as other dyed silks. It need 
be left on the poles only Twenty hours, to give the colour 
time to come out well ; for it is observed, that this colour, 
far from fading in the drying, as is the case with many 
other colours, is improved, and acquires a greater rich- 
ness of tint. The solution of a little soap added cold to 
the ammonia bath improves it, giving also softness to the 
silk, and rendering it more easy to separate. Tne soap 
must be uniformly dissolved. 

Woollen cloth takes the above dye, but it must be left 
longer than silk in the iron mordant. 

In 1819, M. Braconnot of Nancy applied sulphuret of 
arsenic (orpiment) to stuffs, so as to give them a yellow 
dye. He mbted one part of sulphur, two parts of arse- 
nious acid, and five parts of potash of commerce. This 
mixture is fused in a crucible, at a heat approaching to 
redness. The resulting yellow mass is to be dissolved in 
bpt water ; and the liquor is filtered to separate it from a 
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•sediment formed in a great measure of metallic arsenic 
in brilliant scales, and of a small quantity of a flocky 
chocolate-coloured matter, apparently a subsulphuret of 
arsenic. Into the filtered liquor, diluted with water, weak 
sulphuric acid is to be poured, which causes a flocky 
precipitate of a superb yellow colour. This precipitate, 
washed in a cloth, dissolves with extreme readiness in 
water of ammonia, constituting a yellowish liquid, into 
which an excess of ammonia is poured to deprive it en- 
tirely of colour. In this liquor, the wool, silk, cotton, 
or linen to be dyed, is plunged ; and it may be dUuted 
to any degree, corresponding to the depth of shade wanted. 
The washed sulphuret of arsenic should be dissolved in 
ammonia, only when it is wanted ; and metallic vessels or 
utensils should be carefully avoided. When the stuffi 
are taken out of this bath, they are colourless ; but they 
imperceptibly assume a yellow colour on the dissipation 
of the ammonia. They are, therefore, freely exposed to 
the air, so that it may play over their surfaces ; and as 
soon as the colour has taken its utmost intensity of shade, 
they may be washed and dried. 

Wool should be tramped in the ammoniacal bath, 
till it be uniformly impregnated with it; it is then to 
be squeezed or wrung out very slightly and uniformly, 
or it may be even allowed simply to drain* Silk, cotton, 
hemp, linen, require merely to be dipped in the dyeing 
liquor. They are very easily impregnated, and must be 
well wrung out. This colour is affected only by alkalies. 
It may be had of every shad^ from golden yellows to the 
palest. — Annales de Chim, et de Phys. xii. 39S. 

M. J. L. Lassaigne in 1820 published in the Annales 
de Chimie et de Physique^ a process for fixing chromate 
of lead on cloths, which has since become pretty common 
in this country. After immersing for a quarter of an hour, 
at the ordinary temperature, hanks of scoured silk in a 
Tveak solution of acetate of lead, he took them out and 
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washed them with a great deal of water. Thas prepared, 
they were dipped into a weak solutioa of chromate of 
potash. They immediately took a fine yellow colour^ and 
at the end of tea minutes the ^fect was completed. From 
this colour being decomposed in part by soap water, M* 
Lassaigne conceives that it will be chiefly applicable to 
silks. But by applying a mordant of acetate or nitnite 
of lead, and passing the goods through bichromate of 
potash, a very beautiful and sufficiently &st yellow is now 
given to cotton goods in this country. The bichromate 
acts instantly on the mordant, and does not require that 
duration of immersion which M. Lassaigne found to be 
necessary with the neutral chromate. 

The application of the chromate of lead on Turkey red 
cloth, forms a brilliant style of calico printing, now car- 
ried to high perfection at the establishment of Messrs 
Monteith at Glasgow. Nitrate of lead is disscdved in 
liquid tartaric acid, tf a specific gravity about 1.250: 
this solution is thickened with gum, and applied with die 
block to cloth previously dyed Turkey red. Whenever 
the paste is dried, the cloth is slowly passed through an 
aqueous solution, nearly saturated, of diloride of lime^ 
kept at the temperature of about lOO'^ in a stone trough. 
The tartaric acid disengaging the chlorine, discharges the 
colour of the Turkey red at the points of application, 
while the nitrate of lead, or rather perhaps the oxide 
of lead, remains attached to the cloth. Thb is imme- 
diately washed, and then passed through a solution of 
bichromate of potash, by means of the padding machine. 

An orange colour was a few years ago given to goods in 
calico printing, by means of the crystals of hydrosul- 
phurec of soda and antimony, which are hence called 
orange crystals. But the use of the alkaline solution of 
sulphuret of antimony had been long known and prac^ 
tised by the Lancashire printers. It was invented by John 
Mercer, a colour maker with Messrs Fort The salt is 
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formed by boiling finely ground aulphuret of antimony 
in caustic eoda ley^ and crystallising. 

The thickened solution of the hydrosulpfauret is ap- 
plied to the cloth, and it is either washed off in weak 
sulphuric acid, or in water, after being left some days 
on the cloth. This dye is bright and pleasing, but very 
fugitive, and has hence gone into disuse. 

For the following observations on calico printing, I 
am indebted to a much esteemed friend, who unites 
scientific knowledge to practical skill. 

Bleaching, — To bleach cloth for printing, it is first of 
all to be singed, and then steeped in warm water (some- 
times with an addition of spent ley) for a day or two. It 
is then well washed and boiled in potash ley, five di£[b- 
rent times. 

For 2000 lbs. (original weight) of cloth^ 1 000 gallona 
of water, and forty to forty-five lbs. of potash ar6 em- 
ployed each time. The boiling is continued eight or ten 
hours. 

Betwixt each operation the cloth must be well washed, 
and after the third and fourth boil it must be spread 
upon the grass, or steeped for a night in a weak solution 
of chloride of lime. Afti&r this, it is winced a few minute 
in a warm dilute sulphuric acid, well washed, and dried. 

The principal processes, or rather styles qfwarh^ as they 
are called, afe the following : 

1. Single coloured plates. 

2. Ditto ditto grounded. 

3. Light or dark chintzes. 

4. Dark grounds, with a white discbarge. 

5. Blue grounds, with a white resist. 

6. Blue grounds, with a red and white rerist t<^ether. 

7. Chemical, or spirit cofours. 

1. Single Colours, — Called plates, from their being 
generally printed with tlie cc^perplate. This process 
consists generally in printing a mordant upon the cloth ; 
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which mordant attracts a colouring matter when the 
cloth is dyed. The mordant is different, according to 
the colour that is wanted. 

For bUick. An acetate of iron is used of th*e sp. gr. 
1.040. 

For purple. An acetate of iron, sp. gr. 1.12, with 
six, eight, or twelve times its volume of water, according 
to the shade of colour required, and the mass to be 
printed. 

For red. A solution of three pounds alum in a 
gallon of water, one-half of which is decomposed by 
acetate of lime or lead. 

For chocolate. Mixtures of acetate of iron, sp. gr. 
1.12, with red mordant, in the proportions of one to 
two, four, six, according to the shade. 

Each of these mordants is thickened with flour, or, in 
some cases, with gum, and printed upon the bleached 
cloth. 

After being exposed to the air for a few days in a 
warm room, the goods are taken down and passed 
through the dung copper at a heat of from 150^ to that 
of boiling water. They are then washed, and winced in 
another clean dung copper, at a lower degree of heat 
than before, and then washed again. They are now 
ready to be dyed. 

All the colours last mentioned, viz. black, purple, red, 
and chocolate, are dyed with madder and sumach, ex- 
cept purple, in which the sumach is omitted. Different 
quantities of madder are used, according to the quantity 
of colour on the cloth, from one pound per piece of 21 
square yards, to three and even three and a half pounds ; 
the sumach about one-eighth of the madder. The goods 
are entered when the copper is cool, and the heat is 
brought up gradually during two or three hours, and 
sometimes the ebullition is kept up for a quarter of an 
hour; the pieces all the while being turned over a wince. 
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from the one side of the copper vessel to the other. They 
are then washed, and boiled in bran and water ten or 
fifteen minutes. 

If they have much white, they must be branned a second 
and a third time, washing between each operation. 

To complete the whitening, they are spread upon the 
grass for a few days ; or what is more expeditious, and 
more generally practised now, they are winced a short 
time in a warm but weak solution of chloride of lime. 

For indigo blue. A strong solution of caustic potash is 
made, in every gallon of which, by the aid of as much 
orpiment, twelve or sixteen ounces of good indigo is 
dissolved. The solution, when clear, is thickened with > 
gum. This being printed upon the cloth, nothing more 
is necessary than to wash it when dry. 

Tor Prussian blue. The same mordant is used as for 
black ; ' but after cleansing, the piece is winced in a solu- 
tion of prussiate of potash, in which the prussic acid has 
been set free by means of sulphuric acid. 

For gold. Five pounds sulphate of iron and one and 
a half pounds acetate of lead are dissolved in a gallon of 
water: the solution, thickened with gum, is printed on 
the cloth ; and, after eight or ten days* age, is winced in 
a solution of potash made thick with lime. As soon as 
the black oxide of iron, which is precipitated, commences 
to redden, the piece is removed to a vessel of water, and 
then washed. 

2. Single colours grounded. — A second, and sometimes 
third colour, is grounded or printed in with a small block, 
generally after the first has been dyed. 

Bark yellow. A mordant is used, the same as for red. 
The piece, when slightly dunged, is dyed about an hour 
with one pound of quercitron bark, the infusion being 
gradually heated during that time to ISO"" or 160''. 

Berry yelkm. A decoction of French, or Turkey, or 
Persian berries, with half a pound of alum per gallon, is 
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thickened with flour or gum ; and tlie piece^ when diy, 
18 passed through a weak alkaline carbonate, or lime 
water. 

Verdigris green* A solution of sulphate and acetate 
of copper is put on cloth, which is then passed through 
a strong CkOlution of potash, in which some protoxide of 
arsenic has been dissolved. 

Drab. The same mordant as is used for purple. 
Bark, the dye stuff. 

Olitie. The chocolate mordant dyed in bark. Both 
these very much diluted, and thickened with gum. 

Buffi A weak acetate of iron is applied, and washed 
in water. 

3. Chintzes.^'^h. number of different colours printed 
upon cloth together, viz. black, red, one or two pale 
reds, purple, blue, green, and yellow. The black, red, 
and blue, are the same as in No. 1. ; the purple,' as No. 
1., thickened .with gum; the two pale reds are weaker 
solutions of alum and acetate of alumina, thickened with 
gum ; the yellow is berry yellow, applied after the other 
colours are finished ; the green is formed by the yellow 
falling upon the blue ; and all the varieties of orange, 
olive, &c. by its falling upon the pale reds and purple. 
The dyeing and subsequent bleaching, are the same as 
has been described in No. 1., with madder only. 

4. A dark ground discharged. — When the discharge is 
printed before the mordant, it consists of concentrated 
lime juice alone, thickened with gum. The mordant, 
which is also thickened, is blotched over the whole piece, 
and dried off it as quickly as possible. 

When the mordant is applied first it is not thickened, 
and the acid has an addition of one pound biisulphate of 
potash in each gallon. They are dunged and dyed like 
other single colours. Blacks, instead of madder, ar^ 
generally dyed with logwood and galls. 
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6, Blue grounds. — To make a blue paste for dark blues, 
three to four pounds snlph. oS copper are dissoWed in a 
gallon of water, with a pound or a pound and a half of 
acetate of lead. The clear solution is thickened with 
pipe-clay and gum. The pieces printed with this paste 
are hooked upon a frame, and dipped in a weak blue 
vat five or six times ; then taken out and kept in the air 
till they become blue. Alternate immersions and airings 
are thus continued till the requisite shade has been ob- 
tained. The goods are then washed and dipped in a 
weak sulphuric acid, to dissolve the oxide of copper. 
The blue vat, as is well known, is made by one part of 
indigo, with two parts sulphate of iron, and about two 
and a half parts hydrate of lime. 

6. A mordant for red, to resist the blue vat, is made 
by dissolving about four ounces acetate of copper in a 
red mordant, made from four pounds of alum, and two 
and a half pounds acetate of lead, per gallon, and thick- 
ening the solution with pipe-day and gum. When this 
is printed upon the cloth and dipped in the blue vat, it 
resists the blue, and a white is left, which, when dunged 
and dyed in madder, becomes red. 

A white called neutral^ is made by dissolving sulphate 
of copper in concentrated lime juice, and is used along 
with this red. It must possess the three following pro- 
perties: 1. Resisting the blue ; 2. Remaining white after 
dyeing, when the red happens to go over it; S. To 
leave no oxide of copper upon the cloth. 

A berry yellow is grounded in after the blue, white, 
and red, in this style, are finished. 

?• Chemical colours* — This name has been given to 
those colours which are applied topically ; most of them 
are fugitive. 

Black. A decoction of logwood and galls, thickened 
with flour, and, when cold, nitrate of iron mixed with it. 
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Bed. A dec'oction of brazil or peach wood, with the 
protomuriate or permuriate of tin. 

Purple. A decoction of logwood with muriate of tin. 

Bltte. Ground prussian blue is soaked in muriatic 
acid for a day or two, and then as much of it mixed 
with gum tragacanth water, as is sufficient to give it the 
desired shade. 

Yellow. A decoction of fustic with muriate of tin« 

Green. A mixture of the blue and yellow. 

All these colours are simply washed off in water. 

M. Vitalis gives the following prescriptions in calico 
printing :— 

Mordant for Reds* 

240 litres of boiling water; 
150 pounds of pure alum; 
50 pounds of acetate of lead ; 
6 pounds of commercial potash or soda ; 
6 pounds of chalk ; 
3 pounds of ground brazil wood. 
Into a vat capable of holding 400 litres, and partly 
filled with the 240 litres of boiling water, the alum in pow- 
der is put, and then the decoction of brazil wood. After 
stirring till the alum is dissolved, the acetate of lead ia 
powder is added. The mixture is to be carefully stirred 
for some time, and when the liquor begins to clarify, the 
potash is put in, then the chalk, in small portions at a 
time, to avoid too great an effervescence. The whole 
must now be stirred for an hour, and left to settle. The 
clear liquor is used as occasion requires. 

For strong reds (full reds) the above mordant is thick- 
ened with starch. This is called jfrs/ red. 

If reds of a weaker tone be wanted, the mordant is 
thickened with gum. 
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For the second red^ three pints of the mordant are 
thickened with two pounds and a half of gum dissolved 
in a pint of cold water. The whole is well mixed by 
due agitation. 

For the third red^ two litres (a pot) of mordant are 
mixed with the solution of five pounds of gum, dissolved 
in three pots of cold water. 

The above red mordant serves also for weld fustic 
and quercitron yellows, with all their shades. 

Mordant for Blacks. 

12 pints of iron liquor (pyrolignate of iron). 
4* omices of copperas. 
Dissolve the copperas in the liquor ; and after having 
decanted the clear, mix in gradually four pounds of 
starch. Heat in a boiler, stirring continually, and take 
it out when the starch is well boiled. 

Another Black Mordant. 

For eight pounds of iron liquor, take about two pounds 
and a half of superfine wheat flour, which is to be gra- 
dually mixed up with a portion of the liquor ; then add 
the remainder of this, and leave at rest for 12 or 24 
hours, or even longer. Then boil for half an hour, or 
till the mixture has acquired the consistence of a paste. 
The boiler is then to be removed fi'om the fire, and the 
mordant is to be stirred till it becomes cold. It is now 
to be passed through a sieve, and used in printing. 

These mordants give a beautiiul black with logwood, 
and especially madder. 

Under the article Chemical. Black (topical black), in 
Rees* Cyclopedia, (article Colour), we have the follow- 
ing recipes. 

To a decoction of Aleppo galls, in five times their 
weight of water, made into a paste with flour, add a 

VOL, II. E e 
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solution of iron in nitrous acid, of specific gravity 1 .25^ in 
the proportion of one measure of nitrate of iron to Id or 
20 of the decoction, and a black will be formed fit for 
almost all the purposes of calico printing, and possessing 
the chief requisites of this colour, namely, tolerable 
fixity, and a disposition to work well with the block. 

When a nitric solution of iron is added to a decoc- 
tion of galls, the solution is decomposed, the oxide of 
iron unites with the gallic acid and tanning priDcipIe^ 
while the nitrous acid is disengaged. This appears from 
the blackness which the solutions assume immediately on 
being mixed. The disengaged acid, however, reacts in 
a short time on the new compound, the blackness gradu- 
ally disappears, and if the nitrate of iron has been added 
in proper quantity, the paste in a few days becomes, firom 
black, of a dirty olive-green. When the proportion of 
nitrate of iron is greater than -^, this change takes place 
sooner ; and if it amounts to ^^9 ^^ paste, when applied 
to the cloth, will be a bright orange, like the acetate of 
iron. By exposure to heat and air this colour generally 
deepens, becoming grey, and at last a full black. In 
this state it is petmanent, and adheres powerfully to the 
cloth. 

These changes of colour depend on the solution of the 
tannate and gallate of iron in the disengaged nitrous 
acid, and the dissipation of the acid from the cloth, when 
it is exposed to heat and air. This solution of die tan- 
nate and gallate of iron is indeed an essential requidteto 
the goodness of the chemical black. If the disengaged 
acid is not sufficient to effect this, or if it is in a state of 
too great dilution, the colour has but a feeble adherence 
to the cloth. It is not presented in a state favourable to 
its union with it, since the combination into which the 
iron has entered is insoluble in water. It lies merely on 
the surface, but does not penetrate its fibres, and gives 
way readily in the various operations to which it is sub- 
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jected. This chemical black, therefore, is a solution of 
the tannate and gallate of iron in nitric acid. 

Mordants for Violets (from VlTALis). 

First violet. — 16 pints of iron liquor ; 

8 pints of water ; 

4 ounces of Roman vitriol (sulphate of 
copper). 
This mixture is to be thickened with powdered gum, 
in the proportion of a pound to the pint. 

Second violet. — Mix three parts of the preceding with 
one of water, and thicken as above. 

Third violet. — Dilute two parts of the first mordant 
with three of water. 

Coffee Colour. 

10 pints of iron liquor; 

2 pints of the mordant of the Jlrst red; 
4 pints of water. 

Thicken with starch. 

Puce, or Carmelite Colour. 

3 pints of mordant of the Jirst red; 
i pint of iron liquor. 

Deep Broom. 

2 pints of red morduit ; 
^ pint of iron liquor. 

Marroon Colour fChestnut'brown). 

2 pints of violet mordant ; 
1 pint of red mordant; 

8 ounces of green copperas, to be dissolved in the mixed 
mordants. 
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Mordari. 

8 pints of violet mordant ; 
12 pints of red mordant. 

Deep Lilac. 

1 pint of violet mordant; 

1 pint of mordant for the second red. 

Light Lilac, 

1 pint of violet mordant ; 
. 3 pints of mordant of the second red. 

Musk Colour, 

1 pint of red mordant; 
3 pints of black mordant. 

Incarnate (Flesh) Colour; Colour between Cherry and 

Rose, 

10 pints of red mordant ; 
1 pint of black mordant. 

Olive Colour. 

Welding on the mordant of the first, second, or third 
violet 

Reseda Colour. 
Welding on puce mordant. 



THE SECOND VOLUME. 4^7 



Colours of Application (Topical Colours) from 

VlTALIS. 

Topical or Pencil Blue, 

Boil in 60 pints of water, for half an hour, 15 pounds 
of potash, and six pounds of quicklime^ in order to ren- 
der the potash caustic. Then add six pounds of orpi- 
ment (sulpburet of arsenic) reduced to fine powder, and 
continue the boiling for a quarter of an hour, taking 
care to stir continually with a rod. When the boiler is 
a little cooled, pour iuto it from six to eight pounds of 
indigo well ground at the mill, and stir again till the 
indigo be well dissolved, which is discovered by a drop 
of the liquor, when placed on a bit of glass, appearing 
yellow. The bath, while still hot, is to be thickened 
with a pound of gum for every pot (two litres) of liquor, 
or with eight ounces of starch. 

This operation must be carefully preserved from con- 
tact of air, and only employed when its colour is yellow, 
or at least yellowish-green. If it become blue, the liquor 
is to be trtoted anew with some pounds of caustic potash 
and orpiment 

This blue of application, says M. Vitalis, much used 
formerly, is seldom employed at the present day. Ano- 
ther blue, of less permanence, but more brilliant, is now 
preferred. It is made with prussian blue, in the follow- 
ing manner : — 

Into an earthen pot, four ounces of finely ground atad 
sifted Prussian blue are to be put Over this must be 
slowly poured, stirring all the while^ sufficient muriatic 
acid, to bring it to the consistence of syrup. The mix- 
ture is to be stirred every hour for a day, and afterwards 
thickened with from four to eight pots (of two litres each) 
of gum water, accordbg to the shade wanted. 
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Topical Red. 

A pound of brazil wood is to be boiled in four litres of 
water for two hours ; the decoction is then to be decanted, 
and boiled down to two litres. As much red mordant must 
now be added as is necessary to form a fine red ; and it 
is to be finally thickened with ei^t ounces of starch. 
The colour will be more beautiful the older the decoction 
of brazil wood is. 

Instead of brazil wood, wood of Japan, Saint Martha, 
or Nicaragua (peach wood), may be used, prodded their 
colour has been refined firom the dun which they con- 
tain, by the process with milk, previously described under 
note MM. 

Topical Yell&tD. 

This b prepared by boiling four pounds of Turkey or 
Avignon berries in twenty.four litres of water, which is 
boiled down to one*half. The clear liquor is drawn o£^ 
and a pound and a half of alum is dissolved in it. For 
the light yellows, it is thickened with gum ; for the deep, 
with starch. This topical yellow does not resist soi^. 
The following is equally fast and agreeable. 

In eight pints of water, boil four pounds of quercitron 
bark in powder, down to one»half of the bulk« Pass 
through the searce, thicken with three pounds of gum, 
and mix in gradually, sufficiency of solution of tin to 
render the colour of a brilliant yellow. This yellow re- 
sists vegetable adds and soap very well. When placed 
on a blue gromid, it forms a fine green ; and it may be 
applied by the plate or the pencil. 

The best solution of tin which can be employed for 
this topical yellow, is that made with a mixture of three 
ounces of muriatic acid, four ounces of nitric, and four 
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ounces of pure water. Two ounces of grain tin are to be 
dissolved bit by bit in tbis liquor. When the solution is 
completed, half an ounce of sugar of lead is to be added. 
The mixture must then be well stirred ; left to settle, and 
decanted. Half an oance of the clear solution is to be 
taken for every pint of the yellow bath. 

On mixing with the yellow bath a little of the annotto 
bath, we have orange yellows. 

Bust' Yellow. 

This is made with acetate of iron, or the black cask. 
It is thickened with gum for the light yellows, and with 
starch for the deeper shades. Rust-yellow, when ap- 
plied on blue, gives a deq) green, which serves for the 
stems of certain flowers. 

Topical Green, 

This preparation is formed by a mixture of topical blue 
and yellow, in which the yellow predominates consider- 
ably. The mixture must be made by little and little with 
the utmost care, so as to hit the wished-for shade. 

Topical Aurora. 

A sufficient quantity of alum in solution must be added 
to the annotto bath ; and the mixture is to be thickened 
with gum. 

Topical Black. 

To twelve pints of the black cask, or of pyrolignate of 
iron, at 4° Baum6 (for salts), add four ounces of Roman 
vitriol dissolved in water, and a sufficient quantity of 
decoction of galls to form a good black. Thicken with 
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three and a half pounds of starch, which is to be gradu- 
ally worked up with a. portion of the liquor. Boil, with- 
draw from the fire, and keep stirring, till the liquor be 
cool ; it must then be passed through a searce or a linen 
cloth. 

Another Topical Black. 

In twenty-four pints of water, boil two pounds of log- 
wood, two pounds of sumach, and eight ounces of galis, 
till the liquor be reduced to half its volume. Add then 
a pint of the black cask (or pyrolignate of iron) ; boil 
away six pints ; take off the clear of the bath, dissolve in 
it two ounces of Roman vitriol, and one ounce of sal- 
ammoniac; after which thicken with starch, and pass 
through a searce before making use of the composition. 

Topical Violet and Lilac. 

In thirty pints of water boil six pounds 'of Ic^wood, 
ground or in chips, till ten pints be evaporated ;* decant 
the clear, and dissolve in it one ounce of alum for every 
pint of liquor. The deep violets are thickened with 
starch, and the light violets with gum, which is to be 
dissolved in the cold. 

This colour changes readily; for which reason it 
should be prepared only as wanted, and be immediately 
put to use. 

* Jiiaqu*il r^uction de diz pintes. 
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Examples from Vitalis of the Mode of Managing 

DIFFERENT STYLES OF CaLICO PRINTING. 

Calicoes of one Block (Indiennes d une main). 

First Example. Violet cm a white ground. 

1. Impression of violet mordant; 2. Dunging and 
washing ; 3* Maddering ; 4. Branning and exposure on 
the grass for a few days, to dear the grounds. 

Second Example. Black on a yellow ground. 

1. Bath of yellow mordant; 2. Welding; S. Topical 
black. 

Calicoes of two Blocks. 

jPirst Example. First olive and second olive on a 
white ground. 

1. Impression of the first olive mordant ; 2. Impression 
of the second olive mordant; S. Welding. 

Second Example. Red and blue on a white ground. 

1. Impression of the red mordant; 2. Maddering; 
S. Impression by the block frentreur f^ of topical blue. 

f When the calico is to have feveral colours, says M. Vitalis, for example, 
bUck, several reds^ several violets, &c. as many mordants must be given as 
tlieie are different oolours, which must be inserted frenlr^J into the first 
pUtte (figwrt)^ called the pbue of impression (printing block, planche d*m. 
prviiiMi.) 

The insertion frentragej of the mordants is executed by means of blocks 
fpianehetj, which take the name of renireuret. These blocks are engraved 
with the same patterns as the printing blocks, but so as that they apply the 
new mordants only to the places of the pattern reserved in the first blocks. 
It may be readily conceived how necessary it is for these blocks to have an 
exact correspondence with one another, otherwise the colours would not be 
comprised within the limits of their outlines. Tliis fault is too often met 
with in common prints, on account of. the rapidity vrith which they are 
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Third Exampk. Yellow and black on a white ground. 
1. Impression of the yellow mordant, welding; 2. 
Impression of topical black. 

Calicoes of three Blocks. 

Example. First olive, second olive, and yellow on a 
white ground. 

1. Impression of the first olive mordant; 2. Impres- 
sion of the second olive mordant ; 3. Impression of the 
yellow mordant ; 4. Welding. 

The third block (main) might also be performed by 
the impression of the topical yellow. 

Calicoes of four Blocks. 

Example. Black, red, violet, and yellow on white. 

1. Impression of the black mordant; 2. Impression 
of the red mordant; 8. Maddering; 4. Impression of 
topical yellow, or of the yellow mordant, and wdding. 

Calicoes of Jive Blocks. 

Example. — Black, red, violet, yellow, and blue. 

1. Impression of the black mordant; 2. Impression of 
the red mordant ; 5. Impression of the violet mordant ; 
4. Maddering, insertion of the blue, and afterwards of the 
yellow. 



worked off, and the little care taken in their fiMcatioo. In ofder that 
ereiy colour may occupy the place awignfid to it in the drawn pattern 
fU dettdn enlummdj, a^ustiDg bnas points fpicott de rappcrUj are made 
use of, which guide the printing on of the succeauTe mordanti^ at predaelj 
that place of the figure where the colour to Uf^roduoed from each moidant 
ought to fall. 
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Calicoes of six Blocks. 

Example.^^Yirsi olive, second olive, black, first red, 
second red, and yellow on white ground. 

1. Impression of the black mordant; 2. Impression of 
the first red mordant ; S. Impression of the second red 
mordant; 4. Maddering; 5. Impression of the second olive 
mordant; 6. Impression of the yellow mordant; 7. 
Welding. 

It is now very seldom, however, that the number of 
three blocks (courses) is exceeded, on account of the high 
price to which die labour would necessarily raise the 
calico. 

The following is an example of printing in fiigitive 
colours: 

Violet, Uack, red, and yellow, on white ground. 

These four topical colours are successively applied, in 
the order above mentioned. 

Calicoes with fast colours, after receiving the impres- 
sions, are dried, and washed from the mordants, when 
they are ready for the maddering. 

(yf Printing hjf Reserve, ("witp^ Reserve or Defending 

Pastes). 

Goods printed by reserve, are so called, because the 
colour does not strike. the whole surface, but only certain 
unprotected portions of it. 

The reserve is composed of the reserve bath, and the 
thickening. 

Reserve Bath. ^ 

Dissolve in a pint of water six ounces of sulphate of 
copper, three ounces of verdigris, two ounces of alum, 
and four ounces of gum arable. 
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Another Reserve Bath. 

Dissolve in two litres of water four ounces of Roman 
vitriol (sulphate of copper), and six ounces of verdigris, 
to which add one pound of gum arabic ; and when it is 
dissolved, pass through a fine sieve, or let it settle^ and 
decant 

Thickenif^. 

To thicken the bath, knead a pound of pipen^lay, well 
ground and sifted, with three or four ounces of water : 
with this thick dough carefully mix the reserve bath, 
and triturate well before making use of it 

The reserve is prmted on the goods like the mordants. 
Twenty-four hours after the impression the goods are to 
be passed through the dyeing vat This style is much 
used in blue dipping. 

The theory of the reserve is very simple. The oxide 
of copper, which forms the basis of the reserve, restores 
to the indigo the oxygen which it bad been deprived of by 
the sulphate of iron. The reoxygenated indigo loses its 
solubility, and consequently cannot fix on the stuff. 

Since the reserve, intended to nullify the action of the 
indigo, essentially acts merely by the oxide of copper 
which it contains, it follows, that the proportions of this 
oxide are not indifferent, and that the measure will not 
perfectly accomplish its end, unless the dose of oxide of 
copper, which the sulphate^ &c. can furnish, be adequate 
to neutralize the action of the indigo. . A similar result 
would Qpsue, if the reserve be not suitably thickened. 

Some objedt to the introduction of alum. 

The proportions of the cupreous salts ought, however, 
to be as little as can effect the purpose ; if their quantity 
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be too great, their (^ration would be extended to the 
indigo difiuaed 'through the bath. 

Sometimes the sulphate of copper is made to predomi- 
nate! and sometimes the acetate. 

The following recipes for reserves are given by M. 
Vitalis: 

1. Sulphate of copper, - - 20 pounds 
Acetate of copper, • - 12 
Gum, - - - 16 
Alum, - - - 5 
Water, . . . S2 litres 

2. Sulphate of copper, - - 16 pounds 
Acetate, - - - 24 
Alum, • - - 4 

Gum, - - - 15 lb. 8 oz. 

Water, . . - 8 litres 

The thickening is always made with pipeclay. 

To make a Sh^blue on a Dark Blue. 

1. Dye the doth of a sky-blue; 2. Apply the usual 
reserve ; 8. Pass the cloth through a strong blue vat. 
Brighten in a bath, feebly acidulated with oil of vitriol, 
(or muriatic acid), to carry off the particles of lime sus- 
pended in the vat. Wash and dry. 

Sk^'bluef Dark Blue^ and White. 

1. Apply the reserve; 2. Dye sky-blue; 3. Apply the 
reserve anew ; 4. Pass through a blue vat of sufficient 
strength. 

Deep Blue^ Sky-blue^ Oreen^ Yellow, and While. 

1. Print on the reserve; 2. Pass through a weak vat, 
giving two or three dips ; dry, brighten with very dilute 
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sulphuric ackl» wash, dry again ; 3. Print on once more 
the common reserve paste; 4* Dye in a stronger vat than 
the above^ till the blue be sufficiently deep ; dry, brighten 
as before, wash and dry; 5. Print on the red mordant, 
and dry; 6. Give the weld or quercitron. The mordant 
applied to the white spots, and to the pale blue f petit 
blancjf affords yellow and green. The white portions 
that have not been touched with the mordant remain 
white, in like manner as the pale blue spaces^ not cover* 
ed by this mordant, furnish the pale blue. 

Reserves are also applied to silks. 

For example, on the handkerchiefs called^/oidards, the 
reserve is s^led waaing, 

A mixture of tallow and rosin is melted, and applied 
to the silk with the block ; this reserve being given, the 
silk is dipped in the blue vat. The reserved portions 
being defended from the action of the indigo, remain 
white, while the rest of the surface takes a fast bhie. 

Sky-blue, Bed^ and White. 

1. Apply the usual reserve; 2. Apply the red mordant, 
thickened with pipe-clay, and dry; pass through a weak 
blue vat, to obtain sky-blue ; wash at the river, madder, 
wash, and spread out on the grass to clear the white* 

Printing with Discharges (par rongeant) on a Mordant. 

This process serves to form mourning garments, com- 
posed of a white figure on a black ground. 

The piece of goods is first passed through the black 
mordant^ (by means of the padding or blotching machine). 
When this mordant is very dry, (by passing, for example, 
over steam cylinders), the white discharge is applied, pre- 
pared with nitric, oxalic, tartaric, or citric acid, or bisnl- 
phate of potash, thickened with roasted starch, (British 
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gum). It is dried, washedi and maddared. On quitting 
the madder bath, the goods must be well washed, and 
exposed on the grass till the whites be very clear. 

The portions of the cloth where the mordant has not 
been acted on by the discharge^ will take a black of a 
greater or less depth from the madder, while on those 
places where the discharge has been applied, the mor- 
dant will be removed, and the madder colour will not 
combine with the stuff* Exposure on the grass will 
carry off the loose madder. 

In like manner, by this process, white figures may 
Teadily be obtained on a ground of red, carmelite, violet, 
puce, &c«; since it will be necessary merely to pass 
through the mordant of one of these colours, then to 
apply the white discharge, and finally to madder. 

To have white figures on an olive ground, weld or 
quercitron must be used instead of madder. 

Printing with a Discharge on Colour^ (Dy^d Goods). 

Suppose that the calico has been dyed in a logwood 
bath, mixed with iron liquor, the cloth will take a black 
colour. If, after dyeing, it be impressed with a solution 
of tin, properly thickened, the ferruginous portions of 
the cloth touched with the discharge will be removed, 
and they will pass from a deep black to a very brilliant 
crimson. 

By subjecting to the same treatment calicoes dyed of 
difierent colours and shades, determined by the different 
d^rees of oxidizement of the iron, a multitude of varie- 
ties will be produced, either in the colours or in their 
shades. 

By a similar operation, we may make figures of a 
beautiful green on goods, by dyeing them first of a pale 
blue in the indigo vat, passing them then through a bath 



448 NOTES TO 

of sumach and sulphate of iron, and finishing in a bath 
of quercitron with alum. 

Here the green colour produced by the indigo and 
the quercitron remains masked, as well as the other 
colours, by the oxide of iron in the sulphate, till the 
solution of tin be applied, which causes the other colours 
to disappear, and gives to those that remain a lustre 
which they would not otherwise have had ; because the 
solution of tin renders the quercitron yellow more vivid, 
and because from this vivid yellow, associated with the 
blue, results a more brilliant green. 

A figure of aurora colour on an olive ground may 
be made, by passing the cloth first through a bath of 
sumach and sulphate of iron, then washing in an alka- 
line decoction of fiistet, and printing on at last the solu- 
tion of tin. 

Let us give for an example the mode of making yel- 
low figures on olive. The problem is reduced to find a 
discharge, which, in destroying the colour communicated 
by iron, can at the same time change the colour to yel- 
low. This discharge is the thickened solution of tin. 
To the solution of salt of tin (muriate) a little muriatic 
acid is added. This is thickened with starch previously 
boiled, in a very thick and cold state^ observing to pour 
in the solution in small portions, in order to ensure the 
thorough union of the ingredients. As soon as the 
piece has been impressed with this discharge, it is carried 
to the river to be washed, and to prevent the discharge 
from acting too long on the colour. If the pattern 
required black, it would be necessary to apply it before 
the yellow discharge. 
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Calico Printifig by the combined Methods of Discharges 
on the Mordant and on the Djfe. 

First Example. — Olive, yellow, and white, 

1. Pass through the olive mordant. 2. Print on the 
white discharge; wash and dry. 3, WeW. 4. Print on 
the yellow discharge. 

Second Example. — Bright red, and dull red; white, 
yellow, and black, on an olive ground. 

1. Print on the red mordant 2. Madder. S. Pass 
through the olive mordant. 4?. Print on the white dis- 
charge. 5. Weld. 6. Print on the yellow discharge 
and the topical black, and wash. 

The colours by discharges, though bright, are not so 
fast as those given by the dye-baths. 

If, instead of applying the yellow discharge, thickened 
as usual with starch, on^-third more starch be employed, 
and a colouring of decoction of Turkey berries, or bra- 
zil wood, be added, we shall obtain, in the first case, a 
richer yellow, and, in the second, an orange-yellow. 

Of Lapis (Lazidi). 

This name is given to calicoes, which, after having 
been printed with reserve discharges, and different mor- 
dants, are passed in succession, first through the blue 
vat, and then through a madder bath. If a. yellow or a 
gre^i be wanted, there is given, in the sequel of the 
madder washing, a yellow mordant, and the goods are 
turned through a bath of weld ox quercitron. 

Suppose that we are to print on cloth a pattern into 
which there enter white, red, black, blue, green, and 
yellow. The goods being previously thoroughly whiten- 
ed, we proceed as follows : — 
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1. Apply the reserve discharge.* 2. Print on the red 
mordant, thickened with pipe-clay. 3. Print on the 
black mordant, thickened in the same manner. 4. Pass 
the goods through a strong vat in 48 hours at farthest 
after the printing has been given. The dipping ought 
to be for six minutes at most at two times : between each 
dip, the goods must be aired for five minutes. They are 
then carried to the river, allowed to steep in it for an 
hour, and washed. 5. They are dunged. 6. Passed 
through bran. 7. Maddered. 8. Beetled very carefully, 
and dried. 9. The red mordant is applied, which serves 
also as a yellow mordant. The pieces are now to be 
well cleaned. 10. They are passed through the quer> 
citron bath, after which they are washed and finally 
dried. 

The lapis pattern may be put on a blue ground, a 
red, green, puce, &c. ; whence result a great many varie- 
ties. The pattern was originally called lapiSf from its 
resemblance to lapis lazuli. A slight reflection on the 
above process will shew us how the di£Perent colours are 
produced. 

The blue is the immediate effect of the blue vat ; the 
red and black are developed by the maddering on the 
respective mordants of these colours. The combination 
of blue with yellow on the yellow mordant gives green. 
The yellow results from the colouring matter of the 
quercitron bark fixed by the red mordant, which is, at 
the same time, the mordant for yellow. Finally, the 
white is occasioned by the white discharge of the reserve 
discharge. 

* Tbe reserve diicbarge is prepared by melting together h(^*84anl and 
rouD farcansonjf and when the mixture is cool, diluting it with oil of 
turpentine ; adding afterwards binaneniate of potash, and a little corro- 
sive sublimate in powder. The whole being well blended or ground toge- 
ther, is to be then printed on. 
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A neat and expeditious style of discharge work on 
indigo grounds, has, of late years, been extensively 
employed by the calico printers in this country. A 
paste is made with aquafortis and pipe-clay, which is 
applied in the press, by a revolving cylinder of wood, 
having the pattern cut upon it. The cloth, immediately 
after receiving the impression, is passed through a strong 
body of steam, at 212° Fahr. issuing from a row of 
small orifices in a horizontal box. The high tempera- 
ture gives blanching energy to the nitric acid, and the 
accompanying moisture dilutes it, so as to prevent corro- 
sion of the cotton fibres. The safety of the goods, how- 
ever, is ensured by a thorough washing. 



Baumb's Hydrometer for Spirits. 



Temperature SS^ Fahrenheit, or 10° Reaumur. 



Deg. 


Sp. Gr. 


Deg. 


Sp:Gr. 


Deg. 


Sp. Or. 


Dcg. 


Sp.Gr. 


Deg. 


Sp.Gr, 


10 = 


: 1.000 


17 : 


= .949 


23 : 


=s .909 


29 : 


= .874 


55 : 


rs .842 


11 


.990 


IS 


.942 


24 


.903 


30 


.868 


36 


.837 


12 


.985 


19 


.935 


25 


.897 


31 


.862 


37 


.832 


IS 


.977 


20 


.928 


26 


.892 


32 


.857 


38 


.827 


14 


.970 


21 


.922 


27 


.886 


33 


.852 


39 


.822 


15 


.963 


22 


.915 


28 


.880 


34 


.847 


40 


.817 


16 


.955 



















Badms's Htdrometir roa Salt# 
Temperature 55^ Fahrenheit, or 10° Reaumur. 



Deg. Sp. Gr. 


Deg. 


Sp. Gr. 


Deg. 


Sp. Gr. 


Deg. 


Sp. Gr. 


Deg. 


Sp.Gr 


Oss 1.000 


15 = 


= 1.114 


30s 


r 1.261 


45 = 


= 1.455 


60 = 


= 1.717 


3 1.020 


18 


1.140 


33 


1.295 


48 


1.500 


63 


1.779 


6 1.040 


21 


1.170 


36 


1.333 


51 


1.547 


66 


1.848 


9 1.064 


24 


1.200 


39 


1.373 


54 


1.594 


69 


1.920 


12 1.089 


27 


1.230 


42 


1.414 


57 


1.659 


72 


2.000 



4^2 
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New Fasngh Wxicms axd Measukss (calculatid bt Dk Dokcav, Juv.) 
1.— A/i?asurtf5 of Length ; M<! Jkfffre 6d7ig at 32^, and Me JPoo/ at 62^. 



Millimetre = 

Centimetre sb 

Decimetre ss 

Metre f = 

Decametre s= 

Hecatometre = 

Kilometre ^ 

Myiiometre sss 



EngUeh inchM. 

.05957 

.39371 

3.93710 

39.37100 

393.71000 

3937.10000 

39371.00000 

39371000000 



MiLFur. Yd«. Feet In. 
10 2 9.7 
O 109 1 I 
4 213 1 10.2 
6 1 156 6 



2,^Meafur€i of Capacity, 







Cubic Indies. 






Millilitre 


ss 


.06103 






Centilitre 


^ 


.61028 




JEneUah. 


Decilitre 


=r 


6.10280 


Tods. Hhdt. \^meO. Pints. 


Litre 


= 


61.02800 


= 


0. 2.1135 


Decalitre 


^ 


610.28000 


=s 


2. 5.1352 


Hecatolitre 


ss 


6102.80000 


= 


26.419 


Kilolitre 


^ 


61028.00000 


=z I 


12.19 


Myriolitrc 


= 


610280.00000 


=z 10 


1 58.9 



Milligramme = 
Centigramme ^ 
Decigramme = 
Gramme = 

Decagramme =: 
Hecatogramme = 
Kilogramme = 
Myriogramme = 



5,^^Meaturet of WeighU 



English Grains. 

.0154 

.1544 

1.5444 

15.4440 

154.4402 

1544.4023 

15444.0234 

154440.2344 



Avoirdupois, 
Foun. Oun. Dram. 

5.65 

3 8.5 

2 3 5 

22 1 2 



COREKSFOKOENCE Orl&NGLISlI WsiGHTS AND MSASUaCS WFTH TH06B USED IH 

France before the Retolutiok. 



§ l.^Weigfits. 

The Paris pound, poids de marc of Charlemagne, oontaios 9216 Faris 
groins ; it is divided into 16 ounces, each ounce into 8 gros, and each gros 
into 72 grains. Tt is equal to 7^61 English troy grains. 



i Recently deteimined by Captain KMer to be 39.37079 inches. (PhiL Trans. 1818, p. 10&) 
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The Engluh Uroy pound of 12 ounces contains 5760 English troy grains, 
and is equal to 7021 Paris grains. 

The English avoirdupois pound of 16 ounces contains 7000 English 
troy grains, and is equal to 8552.5 Paris grains. 



To reduce Paris grains to English troy grains, divide hy 

English troy grains to Paris grains, multiply by 



!■• 



2189. 



To reduce Paris ounces to English troy, divide by I i ni KTXd 

English troy ounces to Paris, multiply by J i.o 15751. 

§ ^.—'Long afCd Cubicai Measures. 

To reduce Paris running feet, or inches, into English, multiply by ) . f^cnTr 

English running feet, or inches, into Paris, divide by ) * 

To reduce Paris cubic feet, or inches, to English, multiply by ^ i oi tofa 

English cubic feet, or inches, to P&ris, divide by ) ' 



THE END. 



Printed by Walker ft Grcig, 
IMintrargh. 



i 
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